(19) Iftl^fill 



2002 ^5 ^23 B (23.05.2002) 



^liiiiiviiiiiii 

(io)ja^ili2043 

PCX wo 02/40478 Al 



(51) mmVtlffi^W: C07D 471/04. 401/04, 498/04. 

C07K 5/06. 5/10. A61K 31/4375, 31/4709, 31/5383. 
38/05. 38/06, 31/04 



PCT/JPOl/10086 
2001 ^11 fll9B (19.11.2001) 



(21) mmam^^: 

(22) SRg^tbMB: 

(25) mmmmonm: 

(26) mvn'jssmomm: 

(30) fi5fettT-5': 
4# a 2000-352269 

2000 * 1 1 20 B (20.1 1.2000) JP 
4#lia2001-248822 2001 ^8 ^20 B (20.08.2001) JP 

- (71) t^JflAC*B$K;<*T©^ISHlC'^L^r;: S- 
= SiHtt^^Ett (DAHCHI PHARMACEUTICAL CO., 
= LTD.) [JP/JP]; T 103-0027 m^|»«t'*B B*«=T S 

s 14S 10^ Tokyo (JP). 

I (72) *P.S%;fe«fct; / 
= (75) SIM%/aiIiiA^3|4a(COl^T<D^;:S« #(TAKA- 
= . HASH!, Hisashi) [JP/JPL^S^SiKMlYAUCHl, Rie) 
I [JP/JP]. (?®?t%^OH, Masao) [JP/JP]. It « 
i S (TAKEMURA, Makoto) [JP/JP]. ^ Jl| 1 ^ 

(H^YAKAWA,Isao) [JP/JP]; T 134-0081 SSSJIFJll 



B4bai5-T g i6Si3^ m-mmmA^n «sw 

5SlBS6-fe >^ — Tolgro (JP). 

(74)ftaA:#S± /Mia¥. ^(OGURI,Shoheietal.); 
^ =r 107-6028 S^IS^E*«-T i 12S32^ T—i? 
H e/U28|ig Tokyo (JP). 

(81) fi^ 1 AE, AG, AL, AM, AT. AU, AZ, BA, BB, 

EG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 

. DM, DZ, EC, EE, ES, FI. GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU. LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, 
NZ, CM, PH. PL, PT. RO, RU. SD, SB, SC. SI, SK, SL, 
TJ, TM, TR, TT, TZ, UA, UG. US, UZ, VN, YU, ZA, ZM, 
ZW. 

(84) a^ti): ARIPO ^Pf- (GH. GM. KE. LS. MW, 

MZ, SD, SL, SZ, TZ, UG, ZM, ZW), D.— yi/T^¥f 
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 - □ -y / 
it (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE, TR), OAPI 4$ff (BP, BJ, CP, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 



I (54) Title: DEHALOGENO COMPOUNDS 

I (54) 3giaa)«8!: 7'j\nfyit^m 



00 

o 



"V 




' VRE. Thus, these compounds are usable as drugs. 
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(57) Abstract: 3-(l-Aminocy- 
cIoaIlQr|)pyrrolidinyI-substi- 
tuted-6-deha!ogcno(hydro- 
gen-substituted)quinolonecar- 
boxylic acid derivatives 
having specific substituents as 
represented by the following 
general formula (I), salts thereof 
and hydrates of the same exhibit 
a broad and potent antibacterial 
activiQr on gram-negative 
and gram-positive bacteria, in 
particular, resistant bacteria 
typified by giam-positive cocci 
including MRSA, PRSP and 
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mmm 

y^^^mm (mrsa) "pmikmrn (prsp) s ^LXT^y^mMi^mimM 
ic^m^^ommm (vre) (Dm<^yti>m'^mmmu^<Dm\i::m'&i^ 

<mmt^c:tm^nx\^^^o 

^)L\.xMrh^^uymmm^. ^=yhw^m^)^.w^h.wm\z.-n\^xm 
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^i^-i'yi-JV ^2 9^, 4 4 5M (1 9 8 6^) ] T'&^o 

;iy'^i^i-Jl = ^3 g^, 8 7 IM ( 1 9 9 3^) ] ; 7 

- [3- trnus^y-l—f;!/] :3pyp>>b 

7 3 3M (1 9 94^) ] ; 7- [3- ( 1 -T^ t!DUi?>-l 

^1/7" -f m^Zm, 1 4 4 2M ( 1 9 9 4^) ] ^>^)S^e)tlTV^§o 
b*^b)Q:i{js^. ±fB®3- l^DUi^>-l->f;i/^-^3- ( 

m3 3m. -6 8 5M (1 9 94^) #M] ^ M®fd{t-e{±>5: < s Mm^ 

-^ji^^m^MtLx^-r^^yuytui-^r^ymmmmt. pct/jp9 e 

/O 0 2 0 8^k::j3V>Ti£^^cm;i:i:bTl3«^nT:fet)s :ic:{3ii»JCD:^il§^ 
A:feJ:rjfB{3g^-r2f^©^ji^T'^^nS'ftl^OfBig*sfe^o mm^A(D^^ 

X^m^HX^^^o Ltl^Lfa^ifi^s C(Dliim^:i5\'^XM:i^micmm^titz^y 1:2 

^©J^T'feSo bfe>bSoTs PCT/JP9 6/0 0 2 0 8-^{z{i6{43?)57jc^g 
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- 6 -yi^mmm-^>> uyii)]^^^>mm(DmmMtvx<Dmi^mtjim^^^±< 



Its 7mm^t.t:iit^mBiitf*^6<DTj]y^)m^mt)Ls R'ut, tk^ji^. 

^BlcS^Nl-'fb-^lciiSttSgm^C^aiiPCT/JP 9 6/0 0 2 0 8-t{:::fe 

mtitmm^xi^^o ) ] 
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4 4 2M (19 9^) ifi^iho b^&*UCC.JC*)2^||^Bjj8^-^T-^S3- ( 
^It. PCT/W0 9 9/142 14-^*sfe^o ZZlZlt^ d:<Dmm^C^^ni> 
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tt^gglS0^dft'CT/WO 9 9/1 42 1 4^iC^mkm^nit%0'^i!, 



b fc^mm b < {i 1 M t (± 2 {i® i^mm lis^^dcD TJ\^^)\/&ifim^ b T 
J:v^7- ^ y Sfetiif D U $^>^©^^±fc:3^^bfc^Sife*) b < li^mm 1 

laMmsR 7 iiR 9 ifi-mhLxi^u i; i^>mty:L^xmttzii:y(.}^um0m 

;}3(tSg^«©^^?±P CT/WO 9 9/1 4 2 1 4■^fcj3V^•r^^^nfe^>©T• 
, 4 9 5 2M ( 1 9 9 6#) *>feSo b*»b^:i{;:*)2|s:M^0^®'fb-^t/-rfe;5 3 
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iJiicD-fb^T' % o CI h >&*0^BJ#ttBm b feCDT- § o 
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® T;i/:3r;v**sgmbT J; V^o 

Rn±s M^mij{)^e.6 0r;i/:ap;i/^ j^mic2 Got;!/^!::;!/^ mm 
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Alt, mmm^^lki^ (ii) 
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c:<DT))/^}vmt. 1 A* e> 6 lifi^e cdtjv 
^ (I) (D{b^t)>b5, #-®^^4#:y?pe,:6:§'fb^J^-efeS±IB©^ (I) O^-^ 
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mm; 

^ (I) iz^i-jr^Atfi^ (II) •tm^M^^mM'^^^±m(Dih-^s 

S (I I) {l43(t^Xi*s^ h^^^Ss ^^Jl^ VyMu:^ Y^'ym. y -J 
^(11) {3:fe{t^X»ASp{ h:^i/^^fe{i^^;i/g-e2feS±lB®{b-^s ^CD 
^ (I) t::j3tt^R=:feitJ?R«AS7K:^M^t?fe^±fB®'fb^s ^©ig. i5J;t;f 
^ (I) ^:::^3{t§R^^5ctU^R^(Dl^•rn^P-^:^)S7Jc^;^^■^^D> 

(I) t::fe{t^R'*5J:OT''©V^Tti>i)*-;^*57K^M^t!^Ds ^/bST^y 

5^^r^h\ u-^r5^h*a3^©sm*;i^4v>s^;i/^T-fe§±lB®'fb 
^i^s ^©^s :}3«kt;f^tie.©zfc^tl; 

^ (I) {c::fe{t^R^*5J;r;fR'']&Ss 7jc^ii^*5J;t>*^5^;i/^©j^o^ii-^-^-^feS± 
fB©<b^s ^<DMs :fe«tt;f^tLe>©7lc|Ptl; 

^ (I) fc::fe(tSR^AST.^y^s V-^r^Ys SfcJi h U^r^ Kfi^CSm 
*;i/5it:3fi/;i/^-r^^±iB©'fb'&tis ^©^s :}3ctr;?^ti^©7jcint? ; 

R'JC:fe(t§^ MSlXS^bTV^T*) J;V^^*m3A^e, 6©^«T;i/:3e;b^d5/\ 

D^>'i/^DrDi^;i/^TfeS±fB©<b^s ^©Jis iJcfcyf^ti^ozKM; 
a5S±iB©'fb^s ^om. :J3«fctjf^^i5,©7jcM; 
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)\xiffj^y^uyuYi)],^f^, (IR, 2S) -2-/NDyys^^Drnif;i/X 

7- [3- (R) - (l-T^yi/^Drpt;i/) t:D';i;>- -i 

- [2- (S) -yMti-i- (R) -^^D7-Dif;i/] -1, 4->:;tFD 

7- [3- (R) - (i-T^7^>^j7DrDi^;i/) t!DUi^>- l->f;i/] -i 

- [2- (S) -yMv~l - (R) -S/^DrDif;v] -1, 4-i;tKD 

7- [3- (R) - n-TX>f^y^urx2\^}]y) lfDiJi^>-l-^;i/] -1 

- [2- (S) -7;i/3i-D-i- (R) -i^^^Drnt:;!/] -s-^nn-i, 
4-i^h Kn-4-;^:^V^7 U>-3-3!3;i/>}t>^s *5«J;l>*^tia>CD 

7- [3- (R) - (l-T^yi/^nrntf;!/) ifn i -i 

- [2- (S) -yMn-\ - (R) -->^j7prD t!;i/] -8-7;i/;tP-l 
, 4-5^bHP-4-;^-:^V=3!^7U>-3-*;U:^>^, ^©Jg, i5J:t5^il^ 
©7jcfntl ; 

7- [3- (R) - (l-T^7^^^P7-pfcr;i/) trpUi^^-l—f;!/] -i 

- [2- (S) -7;i/:tD-l- (R) -S/^^prpt:;!/] -8-$;7;i/;rDp< 
h=3p^-l, 4-$;tKP-4-:r^V^7U>-3-*;i/Jt?>^, ^(DM. ^ 

7- [3- (R) - (i-T^y^/^prpt:;!/) tfPUi^>- 1— r;i/] -i 

- [2- (S) -7;i/;rp-l- (R) -i/^uru\^)]/2 -1, 4-i;bh*P 
-8-^ h:apS/-4-;^-:aeV^7U>-3-:^3;i/;i?>^, ^eoi^s ^^XJ^^fi^ 
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®7jclnti ; 

7- [3- (R)0[l- U^jVT^^) e/^nrniHl i^Dij>:^>-l- 
-1- [2- (S) -y)]/iru-\~ (r) -s/^p7°di^;1/] -i, 4 
-s;hh'n-8-7< h^S^-4-;^:3pv^y 'J>-3->!7;i/:^*>^. ^cdJ^, 

7- [3- (R) - (l-T^ys^^Drnif;!/) tf n Ui;>- l -1 
- [2- (s) -7;i/^D-i- (R) -i/^^DT-Dh:;!/] -1, 4-i;tKD 
-8-^^;i/-4-3r-dFV:^y'j>-3-:i7;i/3if>^. ^cDj^, *5«tt;f^ti^)® 
*^t; ; 

7- [3- (R) - [1- (p<^;i/T^y) s^i^orpt:;!/] trnui^^-i- 
'f;!/] -1- [2- (S) -yjv:tu-i- (R) -i/^^orni^;!/] -i, 4 
-^:;fcKD-8-^^;V-4-:t=3pV:^>'U>-3-5!3;i/4f>^. "^©J^, 

7- [3- (R) - [1- (jif-j]/T^y) i/^DrDif;p] fc:Dyi;>-i- 
'f;!'] -1- [2- (S) -y)V:tu-i- (R) -i/^nrnt:;v] -i, 4 
-$;fch'D-8-p<^;V-4-;t:¥V=^>'i;>-3-;b;i/4?>^s ^©^^ *5J; 

5-T^^-7- [3- (R) - (l-T^^S/^^nT-Dt:;!/) lfDUi^>-l 

— f;i/] -1- [2- (S) -7;^3^D-l- (r) -i/^prDt:;i/] -i, 
4 -S^t Hp - 8-yMt2-4 -ir^V^J U >- 3 

5-r^y-7- [3- (R) - (l-T^yi/^prpt:;i/) t:DUi^>-l 
-1- [2- (S) -7;i/;rn-i- (r) -i/^57P7"Pbr;i/] -i, 

4- i^t Hp-8-p< h^S/-4-;r^V^7 •;>-3-*;i/:!}f>^, 

5- T^y-7- [3- (R) - (i-T^y^>^P7"Pt:;i') fc:ous^>-l 

-1- [2- (s) -7;i/:;rp-i- (r) -i^^uruKj)/^ -i, 

4-i^t:l«P-8-p<^;V-4-:t^V^>'U>-3-*;i/7j?>^, ^©^s ^ 
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5-T^y-7-^~ (R) - [1- (p<5^;i/z^y)ift7DrDtf;i/] ifn 

Ui^>-i-> r;i/] -1- [2- (s) -7;i/;a-D-i- (R) -$/^Drnt: 

-1, Kd-8-p< h:^S/-4-;r^V^ry'J>-3-;b;i/:^*>^ 

10- [3- (R) - (i-T^ji/^uru\^)v) t:D>;i^>- - 

2, KD-3- (S) -p<^;i/-7-:^^V-7H-t:U K [1, 2, 

3 -de] [1, 4] ^>^J^V-:^>- 6 -ij}l-^s>m. -^©ils :feJ;r;f^n^ 

(DTk^m ; 

1- (i/^^prnt^;!/) -8-7<5^;i/-7- [3- (R) - [1- {>^9-JVT^ 
^) t/^nrnt:;!/] i^n 'ji;>- 1 ->r;i/] -1, 4-$;b h-D-4~:t^v 

=3pyU>-3-:i3;i/:?}^>ms :}3J:rJf^n^®7jcfnt) ; 

^; 

±fB©l^ftl^©'^b^^ ^©i^s ^tdit^fii^coykmm^^mm^tLxm-^ 
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(R\ R\ R^ R\ R\ R\ n43ck?;fAcD^«JiHUCD3lD-tfei>o ) 

o ) 



*II^BJ0^ ( I ) 




I 
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{i$fSbv^o m^T)]y^)mi±m^^^^Lx\^^x^^\^^ifi. mm^tbxit/^ 

Dy>ii^dSJ;VV m^m^^LX\f^X%X\,m^TJV^)V^t\.Xlts >'^D^ 

^^^xm^^fix%^h^ya^-)mm^m\f^^tt(^xt^ mtogmstc 

o ) o Mi^^l^lty 2-7;i/;?|-D7x-;i/^ 4-7;i/;rD7x-;i/ 
2, 4-S^7;i/:tD7xn;i/^ 2 -7;i/;^D-4-t: Kd^S^7x-;1/S 
s 3-:7^^y-4, 6-^^7;^2^D7xn;l/^:feJ;rJf4, 6-i^7;i/:tD-3- 
pi^;i/T^y7x:n;i/^5{,s$f^bV^o :&:fe. T U -;i/^{±5^§^'fb7jcm<b^ti 
ifi & bT V> S o 7 j^-)\/&<Dmiziti-79-)m^mf^ CI h AS 

M±(Dm^MthXi±. T;i/:^;i/S-^/\D>y>jg^^3&s^Sbv^o 
3, 5-i^7;i/:tD-2-l:^Ui?;i/^i&si^{c:Sf$bV^o 
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6 (DTJl^JVr^J^t LXit. TJV^JVm^^-D^^^XltXicm^tzTJV^J]/'^ 

^^M^m^T^^'^^-i^.itLX^^^^o C(Z)J;at:bTffM^^^fe^^i^ Igg 
^M^^^^Z)^fi^^i:bT^^'^^)c):<^ ^ e>J::ccDi^{i. ^mmii?^6<D 

T)v^jmt,rcW\u^,^Tji^)m^mmmtbx^Lx\^^x^x\,^o 

s ^mix$>^x^^\^^o mm^ntzM±(DmmmtLxi±. ;^^)mtfci±y 
;i/:tD^^;i/«As^SbV^o z<Dj:di:iLxnm-^nm-^mmmtLx\t. ^ 
i^mt^o^mf^ntifix^^o 



f-;i/*^®j^^^lA^f,6 0AD>yyT;i/:3r;i/S. SfciizK^il^^&^fcu M 

^ (I) o'lt^onm^R' thxitTkmrn'^ifitii'tLi^^o 
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5-^>^-;i/^ ^^Ui^-;!/^ 5-r;i/^;i/-2-:t^V- 1, 
3 - i^:t^V-JV- 4 — Y * fcfi 3 - ^'•fe h - 2 V 

^^*fcli^^)K®^^)©T'ckV^AS, b < i±ai^n;i/^T$»So >'ND^yp<^ 
;i/^07ND/7'>i:bT{i. #{-7'y*jI^/()S$fSb<. ^©i({±l3&^^,3-eJ;v^ 
o TJVZi^i/^tLXiis M.mWCli!fi^6(D%C0X^\,^ifi. t^t.L <\t^ h^i^ 

mx^^o 

otxl±. zK*M^x *:fc{±MMm©7'^>'* (-NH2) Ifi 

»tbV^o 
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s h';7x-;M^;i/s^© mm) Tji^)vmms ^tzit mm) ryjv^ji 
Alts mmm^t.tz\t^ (id 




II 
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s ^>fe{i^^^i^©^)0T•i:v^As. ^?^b<i±^ y;i/-v';i/7- 

T«^Nflc:7^y^M^^s^e^Sb<^ ^©mJi 1 3"^ J;V^o 

c:n?,®sm^cDa^bT'^i^ T;i/=^;i/«^fc{±T;vn^rS/«*s$fSbv^o 
t:|?*bV^*)®i±^ :n5^;i/^^ ^h^i>'^^ ^XXJPi^yMti^h^ 

^mm^^xv^n' Asjg^-r 5^^M?5&^tf J; a bt) jj^ u ^ ^i/ >^]ip 

«c S ^)Km}g*?Bfig-r 2. ct a fci-'ft:^ bT*)J:<. ^®<tat: bT?l^^^ tifeiS 

^^Ji^s ^mil^^.%b<^±^^s^jI^*^(Z)^^^^bT^^T^)J:< 

S^J:: J; o T gm^ tiT vm: J: v^o 

i:R' i:iJj>f>?fM^tiS^)[^:^jt^?|^^-rs§p^;^3lii:bTJis 
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-O-CHz-CH (-CH3) - 



o 




COOH 



^CH3 



4>®(±^ R**s. mmmi*^e>6(DT;i/Je;i/^ T^jm. Ti^mm^^ SfeJizK 
)mx$>^o 
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2, 2, 2-hvy)i^tt3:-f-)vm^^m^'r^:itt^x^^o 

* b < s ^ t:JiT;i/^p;i/^;r*4)^^fgt 1 *^ ^ 3 ^xcDMIfittJ-^ b 

(Dmm^^tcit^m^(D\f^-rhx%x\^>o Tj]/u^t/^7^:^t^Tj]/^)mth 

<s ^e)lc:y:T;m:ae->^*,;^^ife3^T-©^©i)S^Sbv^o ^^ti^fSbv^*) 

3^0M^^:^7;l/7}^•:^5>;^aTS^Ji^As$?^bl^o ci(Da^>ck!9^^b<Ji. 
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0*g|»fc:i±2- (S) -)\xiffj-\- (R) -i/^D7-Dtr;i/«i:2- (R 
) -)\\iffj-\ - (s) -S/^DrDtr;i/^]i}S$,;5is, c:ne)0-5 -feT-iiHu^ 

il® Ri ©i/X- 2 - Any D l^;l/gp^;e^±T♦V^*)^9)S?^mBI^ 
ffi^H^fb^tlfis ^Jtiymm. t\)t)l1r2- (S) ->'\D'if>'--l- (R 

) -S/^D7'Dt:;i/g^wr^s 1- [2- (S) -7;i/;tD-i- (r) -t/ 

(Dirndls mm^E ^mtmmommm^^t^ ztizx y}mtitz!im^m'ro 
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^^t^2mm(Dit^xa>i^^(Dmm^^mms ^^xy^i- [s- (i-r^yx 

^^y'^t/i-))/ 'y^;^hU-x 113 6^, 1 44 2M (1 9 9 4^) l::fB^^n 
^ 3S JL 3R 

-(CH2)n 

^3R 
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ifmf^^^mU hbfcftMRSA. PRSP. :^^X^VRE^^t5^^Am^ 

^i^^i^^xmfitz^mt^misb t-^t>^m^^^ifi 3 mmx$) ^it^ 

So 
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{is mmM. mmM. ^ihimmM. B^i^immMs u>^i^^©M 

M h b T -r S d ^ :5 o 

^fes 7°P ^'^^y^i:bTfflV^^)tL§Jl:^7^;l/^bT{±s ^#:|^"r^Mt^if 

^'^^;i/xx7";k l^>'^'P'f';^2^^$/p<^;^al;^7^;K a:h:i!r^>*;i/5K-;i/xx 
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liiLom^m^iW^t^T^ ^mti^^wM^n^-^r^- m-^i^^i^i^x-^uic 
m^h\^-m-^m-fn\t. m7L\t. ^ (i i d 



cuff's XMi. mm*)b<Mmm07x-;i/;;^;i/3jxn;i/^ 
R='M±^ (I) T-^^UfcT-R='feSd^. ^fett^ (IV) 




m 



— B(Y®)Y^ 



IV 
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R\ R\ R\ R\ ^^X^Alt^ 
T-^fc)^n^<b^^s ^ (V) 





V 



ii©5^;i/=^;i/^ii:, mm$k lis*^6 (DT)]/^)^^:^^^ li^io6 (DT)V 

n{±s ^ (I) X^mhtz'h(Dtm\:>X^^o ] 

Mmi$^l:i-r^U,M<D^:&rf^iD\f^XI^}i^s^mMt^o ) ci^lZc);oTi^3§t-SC 

mmmmtLxit. mmm.. mmms mmm. mykmm^. ae^^bTk^ 
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tr^ U >s N , N - V 7°D t:;i/xf-;i/T ^ >^0^iimsmb-^i^0#:& 

>5^;^:t=3ps/*;^:^^-;l/^^©gg|*^^;tbTV^T*J:v^T5;I/^;^3^^iy 
D^^-fe^;!/^ ^f>>^•D-^';l/S^ ^>v^-r;^*^cDm^^a<&#b■tv^ 
b^S^-<>^^?;i/a, h »J 7x-;M^;^S^^DM^feS^WbTV^T^)<fcV^T 

«^ mHM>^h^i^7<^;i/^ T^h^t FDlf5-;i/^, 2, 2, 2-hU^D 

Dx h:^>>^5^;i.^^©MmS^WbTV^T^) J;V^x-7^;i/^ ; h i; 
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R^»*s. ^ (I V) 0m^(Dm^. (III) {c^ub^ (V) §s 

/J P 9 6/0 0 2 0 ^^\cm^fitz-^m^mf^^t1^i:^^1^. 
^ (V) cD-fb^Ji^ 



^^yti}\,if.-)),m. mm (mm) (gm) 

T^fc)^ n^'ftl-^tlA^ Q LT^^^-fr S i: AST- 1 

^«?!ii:bT{±. ©ft^ii. mihT^mmm. B^^^mmm. v>mm(D 




VI 
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(I) ^mm.t^h!sbizim^^-^^^o 

•hjir^-ji^m. mm Tt/j^mm. mm Tji^jmrn^ mm 
mm ^";;i/a?iTfe5o 

2, 2, 2 - h U ^ d d a:: h^i/ 

ii^hap^>^^;i/^, 7^ h^h KDfc:^-;i/^ 2, 2, 2-^^^) ^viu^uy^ 

V>fc.f9)§y>;J>'y hS;itUcJ;oT^ {b^t) (III) (V) hcDS 

^ (VI) (D^h^mii^ (V) cD>fb-a-tit|5l#tiffi>{?0;&^t:<J:b^ili^tLS 
^o-^Ji:bTs PCT/JP9 6/0 0 2 0 S-^lci^^nfe:;^?*:^^^ 
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) (Dih^o^mt. mtlts !^m¥2- 23147 S^fBigcD;^^^: j^-dTH 

7- [3- (R) - (l-T^yi/^7nrDif;v) t:niji;>-i-^;v] -i 
- [2- (S) -7;i/:^D-i- (R) -s/^D7-Dt:;i/] -i, 4-i;tKD 



7- [3- (R) - (l-T^^i/^nrntr;!/) t:D Ui^>- 1 -i 
- [2- (S) -7;i/;2l-P-l- (R) -S^^nrnif;!/] -i, 4-i;bh'D 
-4-:t^V=^y U>-3-:«7;i/;}f>^ [^^] ; 



.7- [3- (R) - (l-T^ys/^^nrntr;!/) tfo »Ji;>- 1 -i 

- [2- (S) -7;i/:tD-l- (R) -S/^7DrDt!;V] -S-^PD-l, 
4-^>^t KD-4-:t^V:^>'U>-3--:i7;i//if>^ [^^] ; 
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7- [3- (R) - (i-T^y->^DrDtr;i/) ifDU^;^>- 1— f;i/] -i 
- [2- (S) -7;i/^D-l- (R) -S/^Drntf;i/] -8 -i;:7;i/:tDp{ 




F 



7- [3- (R) - (i-T'^ye/^Drntr;!/) tro Ui^>- i -i 
- [2- (S) -y)]/:tu-l - (R) -e/^nrDif;i/] -l, 
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COOH 



7- [3- (R) - (l-T^yi/^nrntr;!/) trn U 1 — r;v] -1 
- [2- (S) (R) -i/^DT-Dtr;!/] -i, 4->:^tKD 




5-T^y-7- [3- (R) - (l-T^y>>i>DrDt:;i/) t:DUi^>-l 

->r;i/] -1- [2- (s) -7;i/;4-D-i- (R) -s/^DT-Dt:;!/] -i, 
4-e;t b*n-8-7;v^n-4-:t=3pv^y';>-3-*;v:^>M [»:^] ; 




COOH 



5-T^y-7- [3- (R) - il-T^^i/^t2yu}^)l) 

-^J]yl -1- [2- (S) -yjv:tvi-l- (R) -i/^uyn\^jv2 -1, 
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5-T^J-7- [3- (R) - (l-T5,yty^uyti]^JV) \^tiVi?>-l 

— r;i/] -1- [2- (s) -'7MU-1- (R) -i/^7DrDtf;i/] -1, 




10- [3- (R) - (i-T^y:^^^Drnif;i/) fc:Due;>-i->f;i/] - 

2, S-i^h h*D-3- (S) -p«^;i/-7-:^-^V-7H-t;»J F [1, 2, 
3-de] [1, 4] -«:>^/;t=^ri^S^>-6-*;i/;if>^ [i):^] ; 




7- [3- (R) - (l-T^>fi/^a':r^)v) trn »J5;>- 1 ->f;i.] -i- 
[2- (s) -yMu-1- (R) -^>^DrDif;i/] -8-s;7;i/:tD^ h 
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7- [3- (R) - {l-TKJiy^u-:f^)V) l^D U 1 ->f ;V] -1- 

[2- (S) -y)]/:tu-l - (R) -^>^nrD -1, 




7- [3- (R) - (l-:r^>'->^D:/^;i/) trn >;i?>- 1 ->r;i,] -i- 
[2- (S) -7;i/;^-D-i- (R) -$/i^DrDtr;i/] -i, 4-j;th-D- 




7- [3- (R) - [1- (p<^;i/T^y) i-^^D^Dtf;!/] ifDij$;>-i- 
-1- [2- (S) -7;i/:tn-l- (R) -i/^^nrntf;!/] -1, 4 
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7- [3- (R) - [1- t/^uy'u}^jv2 i^tiVi^y-i- 

-r;i/] -1- [2- (S) -y^u-i- (R) -^>^DrDt:;i/] -i, 4 




7- [3- (R) - [1- (x^;i/T^y) s^^^DrDtr;i/] t:DUi^>-i- 
-r;i/] -1- [2- (S) -7;i/:tn-l- (R) —>^urti\^jV] -1, 4 
-i^hHD-8-p<^;i/-4-3t-:^V:ap^y>-3-:i7;i/:4f>^ ; 




S-:?'^^'-?- [3- (R) - [1- (p^^;!/^^^) S/^^nrptr;!/] 
';i^>-l-^;i/] -1- [2- (S) -7;i/:tn-l- (R) -i/e^nrnii 
-1, 4-i;t KD-8-p<^;i/-4-:t^V:¥>'U>-3-:;b;i/7}f>^ [ 
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10- [3- (R) - [1- iy^urti\:)]/-\ \^u^)vy-i 

—f;!/] -2, 3-S^hKD-3- (S) -^5^;i/-7-:t^V-7H-lf U h* 

[1, 2, 3-de] [1, 4] -c::>ydP"9-i?>-6->b;v:^f>^ ; 




1- (i^^VJyn\^)l) _8-^^;i,-7- [3- (R) - [1- U^JIT^ 
J) iy^urn\^)l] l^DUS^>- 1— f;i/] -1, 4-5^1: Kd-4-:^^V 




.COOH 



5 OmgA^^ 1 g0lSffli?J;<, ttf^L<itl 0 Omgt^^S 0 OmgCD^fflT 
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m^cDum^p^^^. mmLtcmmm(Dmms mmzi^-:^xm^^ifi. -b* 

D/t^^^-Ms -fe^^rMs 7°D7^«>;^Ji, j^jiiMs -Tvy^i/x^ifK, ri/^ 

s m^ks ^^#l#l3^^^ ^'gF«3^^> jvv V u >m^s mm. 
w^mmmn cm. m. -^^-(^a, m. ;^.^D75'-fee7A, m 
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. Ttf^As M. >f >h^-fe;i/^— K M. ^-feyhT. M. y^-f-sL^^A. 

m<tm m ' flf n) s %ms • mm. ^^^^^ ic'^^^ 

^^^Ms v'^y^yi/^JSs ^^7>f;i/;^Ji, 7}?;i/7=7^^Jis y^^fco=iy;b:^Ji 

mmitLxmmw^m(Dmmthx%M\i^o ttz-^-¥m^^izi^mvx%^ 
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:^mMi\j^^^W}mizm^r^:&mtLxii. m-m^^\.^imm^i:im-^Lx 
xmnm\^m-¥r^:^m. ^ifi^-oxm-^-r^:^mm^mm'r^^:tifiX"^^ 

i^^^nxi^^mm^x^x. Mils m mmk -^mmu s^D^ym mm 



m&miOih-^!^ 10 0. 0 mg 

:n—>:^^-^ 2 3.0 mg 

CMC i!])]/i/t?2x 2 2. 5 mg 

\i\^tt^i/A^j]/'^;]/V-7. 3. 0 mg 

:^^TiJ ym-^^^^yriA 1 ■ .'i m g 

1 5 0. 0 mg 

mmmio^h-^ i - lo g 

l^^x^±7Jc^<b±^u>^7A o. 5- 2 g 
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0M^7k 8 8.9 4. g 

tf 100 g 



mm 3. mmm^mmm) 

mmm i o^fbAti i ~ i o g 

n-^T.^-^ 9 8. 5 ~ 8 9. 5 g 

mmmac^^m o. r g 

if 1 0 0 g 

2, 4-S^7;i/:tD-3-p<^;i/^m#^ (4. 97g, 28. 9mmol) 
5&h;i/j:> (50ml) {c^^Ls N, N-^:^^^;i/4^;i/AT^ h' (0. 1ml 
) , ^:t-;i/i>D^^ K (3. 1 6ml, 4 3. 4mmol) ^iu^tz^. 8 0 

-complex 1 4^^^#bfco Mii&M^SJcm MjEm«gbfeo m^mi^ h 

(10ml) fc^^b?^o c:©^^^^&s 3-s^p<f-;i/7'^yr^^y i/- 

h (4. 97g, 34. 7mmol) 2: h U ^ > (5. 04ml, 36 

. Immol) ^7^h^tKn77> (2 0ml) ic^^bfe^M't'f^s 7X^^T 
fcT^iTbfco ?imT^s S/i&r^^l O^^Mii^bfco MiiSIIT^s SiiS 
^3t^53ib-t:hUxf-;i/T^>lg^Jg^&^5fe (i;ai^;i/a:-5^;b$5fe?#) U 

. 7 0g (7 8%) ^lifeo 
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^H-NMR (4 00 MHz, CDCI3) 6:0, 95 (3H, t, J = 7. 0 
8Hz) . 2. 1^3H, t, J=l. 95Hz) , Jfc 2 - 3 . 24 (6 

H, m) , 3. 99 (2H, q, J = 7. 08Hz) , 6. 86 (IH, dt, 
J=l. 22, 8. 55Hz), 7. 43 (IH, brs), 7. 75 (IH, 
s) . 

IR(KBr, disk) :3055, 2985, 2933, 2875, 281 
4, 1 9 4 2, 1 6 9 3, 1 6 3 0, 1 5 9 3, 1 4 77, 1 4 3 1, 1 3 7 9 
, 1 2 7 7, 1 2 5 5, 1 2 2 1 cm-^ 

ifeji^ : 8 2-8 4''C 

mmmiCy eo. 60;H, S. 76;N, 4.71 
mmm-.C, 60. 31;H, 5.73;N, 4.73 
#%^J2 : 7-7jl/:^^^- ^ - [ 9. - ( -y)V±u-^ - CR.) - 

->^prPt^;i/1 -1 . 4--VhKp-8-^^;i/-4-:±»vd>^y lJv-3- 
2- (2, 4 -i^7;i/:tD- 3 -^f-;i/^>\/>r;i/) -3-V^^)l 
T^yTi7V\y-h (1. 06g, 3. 57mmol) $7^h7fcKn7^> ( 
15ml)fc:^^iU (IR, 2 S) - 2 -7;i/;tDi/^^DrD tr;i/7'^ 
^ h;i/3i>;^;i/:<}x>^j^ (9 7 Omg, 3. 9 3mmo 1 ) ^an;ts - 1 5 "Cfc 
TrnW^Ts hVJ^-'^JVT^y (5 5 2ul3 3. 9 6 mmo 1) h ^ b K D 

77> (5ml) ^mmhtcmm^mrLtzo m^m^m.ui:ix2mmmwm. 

^UTs ^miJV^A (7 4 0mg, 5. 3 6 mmo 1) J:?^ h ^:/5^;i/T>^ 
-.^A^DUK (4 9. 6ing, 0. 1 7 9 mm o 1) ^ip^, ZCOmMMm 

tzom'^mizt^^tiu^^y (lomi) ^m^^^mnr. 2moi/i^^ 

> (6 0mlx3) i^-zmti^\.tzo m^mm±hV^AlZX^m^. 57iU 5 
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m^i^^Bommih^m^i 1 3mg (65%) mtzo 

'H-NMR (4^fty[Hz, CDCI3) d : 1. 4 1 
8Hz) , 1. 5 6- 1. 6 2 (2H, m) , 2 . 6 6 (3H, d, J = 2. 6 
9Hz) , 3. 8 5-3. 8 9 (IH, m) , 4. 39 (2H, q, J = 7. 0 
8Hz) , 4. 7 8-4. 7 9 and 4. 94-4. 9 5 (IH, dm, J 
= 62. 74Hz), 7. 13 (IH, t, J = 8. 91Hz), 8. 36 (1 
H, dd, J = 6. 71, 8. 91Hz), 8. 56 (IH, d, J = 2. 93 
Hz) . 

IR(KBr, disk) :3438, 3097, 2983, 2939, 290 

2, 1 9 0 7, 1 7 2 0, 1 6 3 0, 1 5 9 3, 1 5 6 6, 1 4 6 0, 1 4 2 9 

, 138 7, 136 7, 1311, 1250 cm-^ 

16;;^: 1 8 7- 1 8 8''C 

Ttm^^m: CieHisFzNOaiibT ; 

mmm-.C, 6 2. 5 4;H, 4. 92;N, 4.5 6 
mmm: C, 62.41;H, 4.87;N, 4.53 

0^m3 : 7-y)V±n-^- [9.- ( Fi) -^Jl/r^hn- 1 - (r-> — V/7n-7° 

m 

31^;^ 7 -yjiy^u-l- [2- (S) -7;i/7i-D-l- (R) —>^uzr 
Dk:;i/] -1, 4-i;t KD-8-p<^;i/-4-;r=^V=3p/ i;>-3-^;i/pt?dF. 

t/u-h (1. 4 0g, 4. 5 6mmoi) mm (4ml) izmMLxm^m 
(4ml) ^in^fc^s smmijummmhtzo ^mWi. sjis^s^^zk (5 omi 

i^J^f-;i/x-5^;KDJifc:^5fe?#bs ME^i^^s efe)^p|c)|^0;^§B'fti^ 
m^l. 18g (9 3%) ntzo 

'H-NMR (400 MHz, CDCla)^:!. 48-1. 72 (2H, m) 
, 2. 75 (3H, t, J = 2. 56Hz) , 4. 01 (IH, dd, J = 2. 
8 1, 5. 2 5Hz) , 4. 8 3-4. 8 4 and 4.9 8-5.0 0 (1 
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H, dm, J=6 2. 74Hz) , 7. 31 (IH, dd, J = 2. 20, 8. 
79Hz), 8.^-8. 44 (IH, m), 8. 8 J^H, d, J = 2. 

69Hz) , 14. 50 (IH, brs) . 

IR(KBr, disk) :3097, 3014, 2956, 2642, 195 
7, 1 7 2 8, 1 6 1 8, 1 5 6 6, 1 5 0 8, 1 4 6 9, 1 4 3 5, 1 3 8 9 
, 1321, 125 4, 1200 cm"'. 

illi^: 2 5 0-2 5 3'"C 

[a] p='*-'=-5 0. 0 0° (c 0. 145, 0. Imol/lNaOH) 

mmm-.C, eo. 22;H, 3. 97;N, 5. 02 
mnm-.C, 59. 92;H, 3. 98;N, 4. 92 

m&mi : 7- ra- (R^ - n y-v^^prp^'ji/^ Kouj^v- 1 - 
-f;i/1 -1 - r2- (8) -y)V^u~-i - (R) -^y^n-rn^)hl -1.4 
-$;bKp-8-><^;i/-4-:j-»v:»y uv -3— fa;i.:dfvi^ 

3 - (R) -[ 1 -m^m-:^h^iyi])vr^-)lT^ ^i/^urn t!;i/] tf d U V 
>(185mg, 817/zmol)s h Ux^;i/T^> (0. 5 0ml) 
s^p<f-;i/x;V7^^s^K (2ml) izm^tz^. i-yMu-i- [2- (s) 
-yMti-l- (R) -^>^urtilfji2 -1, 4-i^t KD-8-^5";i/- 
4-^:^V:3py U>-3-:^;i/7|f>^ (19 Omg, 6 8 l/zmo 1) ^ip^, 

mmmmnTs 1 7^p»itji«^bfeo -Siis^^^MBE^iM^x ^m^^^^dd^^ 

;i/A (5 0ml) fcl^^bfco WOT^10%^3:>MzK^^S (2 5ml) Izx 

s ymrizxm^mmim. {5ml) ^mrvtz^. ^uizxso^mmwL 

fzo SJit^lmo I/IM (5ml) ^M^. n^omm^mi^^unyt-^ 
)Vh (20mlx3) -e^5fe?tbfe^s 7jc^'fb:^hUe7A7fcMt:TpH12. 0 
^^^^5*Lfeo ^*14®7jcm<^lmol/li^^fc:TpH'7. 4fc 
^^^s ^DD^;i/A (100mlx4) tTMffibfeo Wmmi-V^)^hX 
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^- (^'DP;i^;i/A :p<^y-;i/:7jc=7 : 3 : 1 CDT^tCTJUil) {CTMM^ 
. 3:^y-;^J;^3^BlMm^ Mffi^iiibTlifBfb^rdft 2mg (43%) 

'H-NMR (4 0 0 MHz, 0. IN-NaOD) 6:0. 5 4 (4H, d, 
J = 5. 61Hz), 1. 19-1. 21 (IH, m), 1. 58-1. 62 ( 
IH, m) , 1. 6 6- 1. 6 9 (IH, m) , 2. 0 0-2. 0 1 (IH, m 
), 2. 16-2. 17 (IH, m), 2. 35 (3H, s), 3. 16-3. 
23 (2H, m) , 3. 37-3. 4 2 (IH, m) , 3. 5 4-3. 5 5 (1 
H, m),4. 04-4.05 (lH, m),4. 94-4. 95 and 5 
. 10-5. 11 (IH, dm, J = 62. 16Hz), 7. 01 (IH, d, 
J = 8. 78Hz), 7. 95 (IH, d, J = 8. 78Hz), 8. 43 (1 
H, s) . 

IR (KBr, disk) :3375, 3062, 3006, 2925, 286 
4, 1 7 2 8, 1 6 1 0, 1 5 0 8, 1 4 7 5, 1 4 3 1, 1 3 9 4, 1 34 8 
, 1 3 1 5, 1 2 5 7 cm-». 
: 2 2 8-2 3 O-C 

[a] d'*-'=-2 3 5. 0 9° (c 0. 2 8 5, 0. Imol/lNaOH 

) 

TD^^S-lff^i : C2 1 H2 4 F N3 O3 i: bt ; 

mmm-.C, 65.44;H, 6.28;N, 10. 90 
mmmiC, 65.10;H, 6. 32;N, 10.76 

##^J4 : 7-7;i/:d-n-i - [2- (R) -y}v^u-^ - fT?^ - 

->>^P7°Phr;i/1 -1. 4--^hKD-8->< K:^->-4-:?hjrVjF-y i)V-3 

P C T/U S 9 8/ 1 9 1 3 8^f3«cD7^^t J: (2,4- 
i/yjl:tu-3-jA h^iy) ^y^J^ JVT^y'—Y (4 8. 8 g, 18 9mmo 
1) ^ (7 8. 6ml, 4 7 2mmol) , mimm. (2 

5 0ml) om^^^^ui 2 0''c®^$sftJi3T6^p^. mmmhfzo mm. 
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:^;i/*>^:^ (6 0. Is, 2 4 6mmo 1) >^Jp^, - 1 S^CizxmWTs h 
i;xf-;i/7'^> (40. 8ml, 2 9 3mmol) ^hJV^iy (2 0 0ml) 

mmLtzmm^mrLtzo mm^mm^xmmmn^^. Tic (soomi) ^ 

iu^. ^mm^^Mhtzo ^mm^f^miki^^ (5 o omi x 2) ^xm^m. 

tzn^m^m^l, (6 0 0ml) Iz^^U yk^T. 6 0%m 

^J<*<b:^^ U-^A (5. 9 4g, 2 4 2mmol) ^^-^rtAnx-feo ^JJ&?g-^ 

m^^ui^x 3 o^mmw^s Rmm^m3 o omiictji^^xM&mmLtzo 
nhntzmm<^^^^ricxmnbrzimoi/iimi^^'=>< tfrnt 

m^htzm.^^mm:^^jiicx:^'7 u-^^^lt^ 

^M^0^fB{b^^&4 9. 4g (8 0. 9%)mzo 
'H-NMR (4 0 0MHz, CDClj) d : 1. 4 2 (3H, t, J = 7. 0 
8Hz), 1. 55-1. 64 (2H, m), 3. 88-3. 93 (IH, m) 
, 4. 04 (3H, d, J = l. 96Hz), 4. 39 (2H, q, J = 7. 0 
8Hz) , 4. 7 8-4. 7 9 and 4. 9 4-4. 9 5 (IH, dm, J 
= 62. 61Hz), 7. 22 (IH, t, J = 8. 79Hz), 8. 24 (1 
H, dd, J = 5. 86, 8. 79Hz), 8. 60 (IH, s). 
16;^: 1 9 0- 1 9 3''C (m) 

mms : 7-7;i/:d-p-1- r2- fS^ -y)Viirn-'i- fR^ -^v^7P-r 

x^;i/ 1 -yMu-l- [2- (S) -7;i/:tD-l- (R) -i/^ur 
Dtf;i/] -1, 4-e^t KD-8-^ ^)y-^-ts)\^if^ 
(3 4. 0 g, 1 0 5mmo 1) -^WW. (4 0 0ml) t^MbT^i 

^m. (4 0 0ml) ^jp;tfc^s 3^^iD^ji^bfco ^^^^^ m>m^ikik ( 
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1 5 0 0ml) f^lz^^, mn^htc^^^^mLtc. 6mLtc^M^'m\(D7KX^ 

&BnM^(Dmm<h^^^2 7. igcs?. 4%)#fco 

^H-NMR (4 0 0MHz, CD C I3) d : 1 . 4 5 - 1 . 7 5 (2 H, m) 
, 3. 87-3. 95 (IH, m), 4. 03 (3H, d, J = l. 95Hz) 
, 4. 79-4. 81 and 4. 9 7-4. 9 9 (IH, dm, J = 62. 
68Hz), 7. 30(1 H, t, J = 8. 79Hz), 8. 27 (IH, dd 
, J = 5. 86, 8. 79Hz), 8. 76 (IH, s). 
iiiji^: 2 6 1-2 6 3-C {'^M) 

mim2 : 7- r3- (R) - (^ -- FS yj>>^D-7-Dtf;M t:"D»]^.^v-i - 
- 1 - r2- fs^ -y)V:tu- 1 - (R) -->>7Drph°;i/1 - 1 . /i 

3- (R) -[i-m=m-:^h^iy:fy)]y7r>-j]yT^yi^^urti\f)v]i^u\)i^ 

> (1 6 5mg, 7 3 lumo 1) ^ h yx^;i/T^> (0. 5 0ml) 
P^^JVXJVvt^^iy}! (2ml) tiP^fc^, 7-7;i/:tD-l- [2- (S) 
-yjv:tvt-l- (R) -^>^nrDtr;i/] -1, 4 -i^t Kd- 8 h^i/ 
-4-:t^V:3py U>-3-*;i/5j?>^ (1 80mg, 6 0 9>timol) ^iw^ 

s ^m^fflmTs 1 3^MftJimbfco Kmm^mB^^. m^m^^ua 

*;i/A (10 Oml) izmmhtco ^nM^10%^JLym7KmW. (5 Oml) 

^^Ti^xmrn^izmmm (5mi) ^?gTbfe^s ^^t:T3o^^ti 

nvtzo mM^lmol/mm (5ml) ^ip^. ^^O^^tzfc^^^^n 
D/Jt;1/A (5 Oml X 4) Ti5fe?^Lfc^s 2lc^'fti:M- U »i7A7K^^t:TpH 1 2 
. O^iU ^»<^6^bfco J^Si40*^^g§lmol/l^^fc:TpH7. 
4{3il|#^. ^DP^;i/A (10 0mlx4) icTj*mtfeo M7jcm:^ h U e? 

2^x^m^. mm^m&^^Ltzo n^ntzm^m^yu^i^y^^y^u^h^ 

57^- (i>DD:1t;i/A :^^y-.;i,:7K=7 : 3 : 1 ©TStTMII) {IT« 
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6mg (6 0%)%k^^mtLXmzo W 

^H-NMR (4 0 0 MHz, 0. IN-NaOD) 5:0. 56 (4H, br 
s), 1. 31-1. 37 (IH, m), 1. 50-1. 56 (IH, m), 1 
. 77-1. 78 (IH, m), 2. 02-2. 04 (IH, m), 2. 19- 
2. 21 (IH, m), 3. 31-3. 32(1 H, m), 3. 49-3. 51 
(3H, m) , 3. 50 (3H, s) , 4. 0 0-4. 02 (IH, m) , 4. 
9 3-4. 94 and 5. 09-5. 10 (IH, dm, J = 6 2. 87H 
z), 7. 01 (IH, s), 7. 90 (IH, d, J = 9. 03Hz), 8. 
3 9 ( 1 H, d, J = 3. 1 7Hz) . 

IR (KBr, disk) :3373, 3315, 3091, 3003, 297 
6, 2935, 2856, 1903, 1714, 1618, 1518, 1439 
, 1371, 131 3, 1261, 1219 cm-^ 
B}^: 1 8 9- 1 9 2-C 

[a] b24.7=:_5 0. 8 3° (c 0. 240, 0. Imol/lNaOH) 

TXim^^m: C21H24FN3O3 J:bT ; 

mmm-.C, 62. 83;H, 6. 03;N, 10. 47 
mmm-.C, 62. 50;H, 6.04;N, 10. 26 

mmms : l- r3- (R) - (1 yty^7u-ruy-)v) kdu-vv-i - 

'J>-3-i7;i/;}fVil& 

3- (R) -[1- im~WLyV^i/i])]^-r^-j]^T^y) i/^D7'Dtr;i/]lfD 
US^>(13 2mg, 5 8 5//mol), h U > ( 2 4 5 1 , 1. 
7 6mmol) ^^!lt^^^^;l/;^;l//J^:^^S/ h* (1ml) fcjp^fc^. 
yn tr;i/- 7 - yMn -1. 4-:^tKD-8-^ 4 -ir^v^j u > 

-3-:i7;i/^>^BF2drl/-h (1 8 Img, 5 8 5//mo 1) ^iP^^ 
#HMTs ^?a{CT8 7I^P^a#Lfco SiiS^{c^^7jc (5 0ml) ^^tL. ^ffi 
\^fmm:hW^. :r.d^y-)\^/7k (9:1) (DU^m (2 0 0ml) izmM 
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u hv:^^jiT^> (imi) ^m^. immmmmmhtzo m^m^mKm. 
mm. n^!^^^ *;i.a (loomi) t^nu «p^io%^ai>^ 
Tkmm (5 0ml) ^xmw^s ^mM^mMmf-hv^A^zx^mLtzo 5 
^^ri:im^!^i:i^im (2mi) ^mrLtzm. 
Mu^x3o^mmnhtco Sji&^gfcimoi/ii^^ (2mi) 
(Dm&imm^^uun-^jvA (somixs) xm^htz^. 7Km<hi-hv^A 
immfzxDEi 2. otvtzo ^m^oymm^imoi/iim^xpEi 
. 4t^m ^tiut^)ih (ioomix4) fcTtttBufco mymm^hv 
^hxmm^. mm^UB^^Ltzo n^ntzm^m^:i^^ y-)\^x\)mi^^Bm 

mis MBE^^bTliHB'fb-^tl9 9. 6mg (4 6%) ^Mfei^^^ bTfifeo 
•H-NMR (4 0 0MHz, 0. Imol/lNaOD) 6:0. 5 5-0. 
57 (4H, m) , 0. 7 4-0. 7 6 (IH, m) , 0. 9 0-0. 9 2 (1 
H, m) , 1. 11-1. 13 (IH, m) , 1. 2 4-1. 2 6 (IH, m) 
, 1. 75-1. 77 (IH, m), 2. 03-2. 05 (IH, m), 2. 2 
1-2. 24 (IH, m), 2. 48 (3H, s), 3. 29-3. 38 (3H 
,m),3. 53-3. 55(1 H, m), 4. 10-4. 12 (IH, m), 
7. 0 7 (IH, s) , 7. 9 6 (IH, s) . 8. 5 7 (IH, s) . 
2 3 0-2 3 3''C. 

im^&: [a]„''*-^ = -1 6 9. 3 5° (c 0. 3 8 5, 0. Imo 1/ 
INaOH) . 

TX^m^^iU : C21 H25 N3 O3 i: UT 

mmm:C 6 8.48%;H 6. 86%;N 11.44% 
mmW. :C 68.46%;H 6. 71%;N 11.38% 
6 ; 2- (2. d -^J^ uu-n^ j ^ )V) -f-I^^-K 

x'D;^-h (6. 6 1 g, 50. Ommo 1) ^^^t^ b ^ t K 
P^^^ (1 0 0ml) {z^iPU x'^^^i^'^Axhilff^ K (3. 1 5 g, 2 8 

. ommol) ^^wri^xm^tzm. ^uizxsmmmnhtzo m^m^ns. 
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-s;^pp-ii5^>p (3. 84g, 20. 0 mmo 1 ) ^7X7" h ^ b K P 7 
^> (8 0ml) 7jC^^Ts 1, l-vb;!/^^::!;^^^^/-;!/ (4. 

8 7g, 3 0. Ommol) §iPx.fe^s ^?atT 1 . SmmmnLtzo ^tilz 

tKD7^> (16 0ml) ic^^Sbfe^^^l OtS'P^-^^iTbfco ?^TiglT^ 

. m^f^izmuizmLtzWis 4nmmwLtzo mmzmm:r.^)\y (2oomi) 
^mm^ i o %^:r.ym^mm (i 5 o mi x 2 ) . immwK ( 1 5 
omi) . mi:km. (15 omi) (DMi^im^u m^mmi- h ^) ^ h\zx^ 

7^-{crtU n-^^D-y : @^^a:5^;i/= 3 : l^tB$|5^^3^ M3'ftl^4. 
2 4g (8 1%) ^^*IEfi?4)Kt)ttTfifeo 

^H-NMR (400MHz, CHCI3) <^:1. 12-1. 40 (3H, m) 
, 4. 08 (IH, s), 4. 15-4. 35 (2H, m), 5. 72 (0. 5 
H, s), 7. 37 (IH, dd, J=14. 5, 8. IHz), 9. 49 (1 
H, dd, J=16. 4, 8. IHz), 12. 52 (0. 5H, s). 

##«?!17 9.- (9.. f\—V ^nu~^^ J .f )b) - 3- [2- (S^ 

2- (2, 6-S^^^PPri3^y-r;v) T-feT^-h (7. 0 3g, 2 
6. 8mmol) ^m^mm (3 0ml) i^mMU :t))yh^mhV:^^)]/ (6 

0ml) ^m^tzm. 2mmi 4 ov(Dmm^-^mn\.tzo m^m^m^^^. u 

&m^Lrm^ntzm^mi:ih)V:j^> (5 0ml) ^m^s MJEM^ft^fro 

tzo z(Dmi'^^3mm\)Mu n^tirzm^<^tm&mmLx:i^^ju 2- (2 

, 6-S^^PPnii^7>r;i/) -3-xh:^^i/T^Ul/-h8. 42g^n^m 

'^mtx^xntzo 

dl\^^X^ C:CDfflx^;i/ 2- (2, 6-i?^7pp-=i^7>f;b) -3-:nh:^ 
(2. 1 Ig, 6. 62mmol) h2- (S) -7;i/:rp-l 
- (R) -iypuyu\^Jl^T^><DJi^hJ\y^>7.)V^^>mm. (2. 4 5g, 9 
. 9 Immol) ^P^ttr2;A^> (3 0ml) tiM^U - I SVlzzmnT 
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, hi;j^^;V7'^> (2. 7 7ml, 19. 87nimol) ^^^«Tbfco 

?STiim sjifiA^MicT 1 bmmmwLtzo m^Jl^t^m:r.^)v ( i o o 

ml) ^JP^. mnm^lO%^:^>m^m. (SOml) s IgMtTfc (8 0 

ml) . muikm^ (8 0ml) oM^mwL. mTkmmi-hv^hizxmBL 
tzo 6m^mEEm^Lxumih^2. log 00%. 2xa) 

^H-NMR (400MHz, CHCI3) 6:0. 85-0. 89 (0. 7H, 
m) , 1. 0 0- 1. 04 (2. 3H, m) , 1. 2 3- 1. 3 8 (2H, m) 
, 3. 01 (IH, m), 3. 94-4. 05 (2H, m), 4. 65-4. 8 
4(1H, m), 7. 27-7. 31 (IH, m), 7. 50-7. 57 (IH 
,m), 8. 29-8. 38 (IH, m), 11. 02 (0. 8H, brd, J 
= 12. 5Hz) . 

>»nrDt^;i/1 -1. Kn-4-:^»v- 1 . 8 — - 

x5^;i/ 2- (2, 6-e;^Dnr:=3^y>f;i/) -3- [2- (S) -yM 
P-1- (R) -S/^PrDt!;i/r^y] T^^)U—h (2. 0 7g, 5. 9 7 
mmol) ^1, 4-i?:t^1)-> (SOml) IzmM^. SVICXmnTs 6 0 
%^Wm^hi-VV^2^ {287mg, 7. 1 8 mmo 1 ) ^^'<?{c:ijp^;^Co ^ 

mmm^Mu^xi. smmmn^. m&mmLtzo a©^^^op^;i/A ( 
loomi) icmmh. mmm^ 10 %^:i:.>m^mi (somi) s f^mm^ 

7k (80ml) s mmik^^ (80ml) (DMlz^^U Mymmi- h V ^ 

^tiiLtz^m^^m.. i^x^;i/x-5^;i/i5fe^, 6 O'CHT 1 6^^MjK|g 

mLxmmih^mi. 25 g (6 7%) ^^^m^hLxmtzo 

iH-NMR (400 MHz, CHCI3) 6 : 1. 41 (3H, t, J=7. 1 
Hz), 1. 59-1. 72 (2H, m), 3. 58-3. 63 (IH, m), 
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4. 41 (2H, q, J = 7. IHz) , 4. 93-5. 12 (IH, m) , 7 
. 3 9-7. 4 1^1 H, m), 8. 65-8. 68 m) . 

MS (m/z) : 3 1 0 (MM . 

0%m9 :7--^PP-1-r2-(R^ -7;i.:d-D-1 - (R^ -y/^n-Tn 

7-^PD-i- [2- (S) -yMn-i- (R) -i/^prp 

tr;i/]-l, 4-i^t h*P-4-::e-JPV-l, 8-:^7^US^>-3-*;^4^^ 
i/l/-h (5 6 7mg, 1 . 8 3mino 1) s 0^ (4ml) . ^^X^mum ( 
2 ml) 0^^tl<^2. S^m^M^bfco m^m^i^n^^. SMJc^XtK ( 
2 0ml) *fftBbfe^^^5mU »Jft©7(c^ 'i>acDJ^xi$^y-;K 

i^4 4 9mg (8 7%) <^e6ti->I^Blh bTtffco 

^H-NMR (4 0 0MHz, CDCI3) 6:1. 7 0-1. 8 0 (2H, m) 
, 3. 73-3. 79 (IH, m), 4. 98-5. 17 (IH, m), 7. 5 
6 (IH, d, J = 8. 3Hz), 8. 73 (IH, d, J = 8. 5Hz), 8 
. 97 (IH, s) , 14. 11 (IH, brs) . 
2 1 5-2 2 0''C. 

tm^m: [a] d'*-' = +2 6. 9 0° (c 0. 4 2 2, 0. lmol/1 
NaOH) . 

TXim^mm: CiaHgClFNaOgilbT 

:C 50. 99%;H 2.85%;N 9.91% 
:C 50, 90%;H 2. 71%;N 9.91% 

MS (m/z) : 2 8 2 (M+) . 

m.m4 : 7- r3- (R) - r 1 -73 J^y^u-rn\ -:}v) h!Di)-:;>-i - 
-1 - r2- (S) -y}l±u-^ - (R ) -^>>>7n-rDT^;u1 -1.4 

3- (R) -[i-[N- {m~mzrY^i^i3)vr^-)v) T^yyy^uru\^ 
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;b]lfDUS^> (3 3 9mg, 1. 5 0mmol). h ^) :i^^JVT ^> (1 . 3 
9ml) ^mm7^-VV)\^ (10ml) »^fc^.^^DD- 1 - [2 

- (S) -yMu-l- (R) -^^nrni^;!/] -l, 4-e:^tKD-4- 
:t^V-l, 8-:^75^US^>-3-:;^7;l/Ji?>^ (2 8 Gmg, 1. OOmmo 

1) ^m^. mmmm%r. i. si^^Ap^iimbfeo i^mm^m&^m. n 
doomi) ti^^uti^^y (5 0ml) (Dm-^wm:^m 

MU ^nM^10%^:j:->mjkmi (SOml) . mm^ki^K (SOml) 0 

^ri^rm^m^miMm (ismi) ^myvtz^^. muizrso^^mmnLt:: 

o M/iSr-S{clmo l/l^m (10ml) ^ip^. MfeO^j^TK^^g^^ d n 5^^ 
;VA (5 0mlx4) T-^Jfe#bfc^s 7jc^'ftl:^hU'>Azk^fc:t:pHl 1. 0 

Lfco m.&^07mm^ 1 m o 1 / 1 mmi^x p h ? . 4 iz.mm^. ^uut^ 

;i/A:^i5^y-;V:7X=7 : 3 : lOU-^'^OTm (10 0mlx2) izx^Bi 

^ntzm^m^:!.^ ^'-)i^y)ni^m^^. m.m^Lxmd,it'^2 6 3m 
s (7 4%) ^&-^m^thxmzo 

^H-NMR (4 0 0MHz, 0. Imol/lNaOD) 6:0. 4 9-0. 
55 (4H, m), 1. 50-1. 75 (3H, m), 1. 95-2. 15 (2 
H, m), 3. 00-3. 80 (5H, m), 4. 90-5. 15 (IH, m) 
, 6. 3 8 (IH, dm, J = 9. IHz), 8. 01 (IH, d, J = 9. 1 
Hz) , 8. 3 1 (IH, s) . 

IR (KBr, disk) v:3089, 3008, 2871, 1712, 16 
2 4, 1 5 6 6, 1 5 0 8, 1 4 4 6, 1 3 7 9, 1 3 3 3, 1 2 5 7, 1 1 8 
7,1136, 1095, 1024, 985c m"^. 
16^: 2 16-2 18''C. 

tm^m: [a]D'*'' = +6 3. 5 0' (c 0. 310, 0. lmol/1 
NaOH) . 

TC^^tf^i : C 1 9 Hz 1 F N4 O3 i: LT 
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mi^m-.C 61.28%;H 5. 68%;N 15.04% 
mmm: C 11%;E 5. 66%;N ^0 4% 

MS (m/z) : 3 7 3 ( [M+H] ) *. 

1 0 : 2. A-^yy)V:tU^:y^Jyf}V7'^^^—h 

mmmm^T. "E^^l^JV VD;^-h O. 2 5g, 70. Ommol) ^ 
M7X7^h^fc h'P7^> (15 0ml) fc^^U v'^^^e/'^Ax h^ps:/ K (4 

. i7g, 3 6. smmoi) ^^^^Tnzxm^tzW:. m.ui:ix mmmnvtz 

^^VN-es 2, 4-i;'7;i'^D^m#^ (7. 9 1g, so. Ommol) 
7^h^hKn7^> (100ml) {c^^U 7K^^T^ 1, 1 -:5!3;i/4f::i;i/S;^ 

(8. 5 2g, 5 2. 5mmoi) mw^tz'^. mui=.x immmn 

t^7X7^h^fcKD77> (6 0ml) K:^^Sbfc^?g[<^«§Tbfeo ?iTillT^ 
. #>i?fc:^MlcMbm 16^^^#bfeo SiiSMfch;i/x> (10 0ml) 
<^^^;t^ ^MSl 0%^x>^^^ (2 0 0ml) . ISOTBtIc (15 0m 

1) s mi-kM^ (15 0ml) om^^^u mymmi-hv^hizx^mL 

tzo 53i^s 6m^U&^\.xm^titzmmm^->Vib^}V^n-^hir7y ^ 
-l;:ftU n — .^-y-^ : @^^x5^;i/= 9 : l^mg|5J:D. ^mih-^l 1. 0 

g (9 5%) ^mn^m^mtLxntzo 

^H-NMR (400MHz, CHCI3) 6 : 1. 24-1. 36 (3H, m) 
,3.95 (2HX2/3, d, J = 3. 66Hz), 4. 20-4. 30 (2 
H, m) , 5. 8 0 (lHxl/3, s), 6.86-7. 02 (2H, m), 
7. 88-8. 04 (1 H, m), 12, 72 (lHxl/3, s) . 
mm 1 1 : 7-7;i/:^p-1- fS^ --jih^u-l- (R^ 

— > >^PrPK;i/1 -T. 4-<-^hKD-4-:^^rVjryi)V-3-Tb;b7K:».^V 

x5^;i/ 2, 4-i^7;i/:tP^>V^'f;i/T-k5^— h (5. 50 g, 24. Im 
mo 1) , ^;i/h^^h Ux^;!/ (8. 00ml, 48. 2mmol)s 
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Mymm (6. 8ml) (oM^^ 1 2 ov<Dmm^i=ir 1 GmmmwLtzo ml 

mWi. MS.^i^LXn^m^^^mzo h;i/j:> (lOOml) I3^^b 

s 2- (S) -y)V:tti-l - (R) -:^^DrDlf;i/T^>®>'N°^ h;i/3i>;:^ 
MymmiG. 4 eg, 26. Immol) ^AD^fe^. - 1 5 "CtTM^T 
, h U ^ > ( 4 . 9 5ml, 35. 6 mmo 1 ) ^f?^{::?iTbfeo ?il 

mm Si^Tv^SMJaicT 1 S^r^^ifU K^mi^^yk (15 0ml) ^Mt 
it^. S^^x^;i/ ( 1 5 0ml X 2) ttambfeo -^fc-grfeW^ffl^^fi^Wttii 
7jc (1 5 0ml) l::T?^?t^. mimm^ V ^) Ixlzxmmhf^o 
^MjEMIil/T^I^?ft^i^^^ifco c:ti^i?p<5^;i/;j%;i/A7'^ K (3 5ml) 
^^^U j^^*U'i7A (6. 55g, 47. 4mmo 1) ^Jp^, ^MtT 2 1 
mmmn\.fzo *?^a#Ts MJiSM«{c2mo I/IJ^^ (5 Oml) §f9>o 

mm:^^)Vizxmmmmm^. m.^mLrm^it^5. 9 2g (84%) 
^ntzo 

^H-NMR (4 0 0MHz, CHC I3) d : 1 . 4 1 - 1 . 4 3 (3H, m) 
, 1. 69-1. 76 (2H, m), 3. 39 (IH, brs), 4. 37-4 
. 43 (2H, m) , 5. 0 9 (IH, dm, J = 62. 46Hz), 7, 16 
-7. 22 (IH, m), 7. 41-7. 44 (IH, m), 8. 49-8. 5 
7 (2H, m) . 

: 2 2 7-2 3 O'C. 

mm 1 2 : 7-y)V±u- 1 - r^- r s^ -^JUr^n-i - (r^ -v>»a 
7°Ptf;Pl -1. 4-j^hKD-4-:^^V »yi)V-.'^— ^M.^VS^ 

7-7;i/;e-D-l- [2- (S) -7;i/:tn-l- (R) -i/^nr 
Dt:;i/] -1, 4~>y\i\^n-4-:t^V^>' V>-3-ti)]/7f.^i/U-V (4 
. 0 8g, 13. 9mmol) s mm (9ml) , :fej:t;f?iM (9ml) CD^g 

^^2 immmmmLtzo m^m^^^^^s m^m^z^7k (s omi) 
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x-5^;vt:T?5fer^ 8 O'CicT 1 m?Mm&nm\.xJtllb^^2 : 5 1 g ( 

9 5%) ^efe©*ht-r^ffco 

^H-NMR (400MHz, CDCI3) 6 : 1. 78-1. 84 (2H, m) 
, 3. 5 2-3. 5 3 (IH, m) , 5. 13 (IH, dm, J = 64. 5 9H 
z), 7. 31-7. 36 (IH, m), 7. 59 (IH, d, J = 9. 26H 
z), 8, 54-8. 58 (IH, m), 14. 55 (IH, s). 
B}^: 3 0 2-3 0 5-C. 

ittkit^: [a]B^*-' = +0. 38° (c 0. 5 6 0, 0. Imol/IN 
aOH) . 

5 : 7- r3- (R) - (^~^F ^J^y^u'ru\^)v^ hdi)<:;v-i- 
^fPl -1 - [2~ (S) --7;i/:^p-i - (n) ->^y^n- rni^}ll -1.4 

3- (R) -[1-[N- (m^mrh^iyi3)l^^-)V) T^^li/^DT-Dtr 
;i/]t:DUS^> (2 0 3mg, 8 1 7/^mo 1) . h U > ( 0 . 5in 

1) ^^;^i^^^;i/;^;i/7l^Jp$/K (Iml) i^m^tz'^. 7 -yji^^u- 1- [ 
2- (S) -yjv:tu-i- (R) -i/^nrnt;!/] -1, 4-$^tKD-4 
-^=3pV^yU>-3-*;l/;^:>^ (1 9 7mg, 7 4 3/zmol) ^^JD^x M 
m^ffl^Ts 1 5l^^*piajl^bfco SJtm Mii&^^t:^X^^Tfc:T7Jc (3 0ml 

mmm (5mi) ^mrhtz^. muizxso^mmnLtzo sjiSMtimoi 

/l^^(lOml) ^iD;ts ^fe©^*47jc^M^^DD:i^;i/A (50mlx2 
) T-?5fe#bfe^s 7K^'fb:^h';>>A7jc^M{;:TpHl 2. O^tfco ^m^Oyk 
^?t^lmol/im^{c:TpH7. Alzmm^. ^dd;^;1/A (lOOmlx 
3) X ^^DD:f^;i/A : ^^$^y-;i/=9 5 : 5 (1 0 0mlx2) izX^ti^Ltzo 

^h^ttz^nm^mymmi-hvr^pAx^m^. mm^mm^^Ltzo n^ntz 

a^tlSx^y-;i/j;bS^B^)iiM^s MffimbT^I3<b^2 0 3mg (7 
4%) ^^^Ig^ilbT^ifeo 
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^H-NMR (4 0 0 MHz, 0. Imo 1/lNaOD) 6:0. 5 0-0. 
54 (4H, m)©. 6 3- 1. 6 8 (3H, m) , dSbo-2. 12 (2 

H, m) , 2. 9 4-2. 9 7 (IH, m) , 3. 16-3. 36 (4H, m) 
, 5. 16 (IH, dm, J = 6 2. 4 0Hz) , 6. 4 3 (IH, s) , 6. 
67 (IH, d, J = 9. 02Hz), 7. 97 (IH, d, J = 9. 02Hz 
) , 8. 32 (IH, s) . 

IR (KBr, disk) v:3087, 3008, 2951, 2858, 16 
9 9, 1 6 8 1, 1 5 2 0, 1 4 7 1, 1 4 5 8, 1 3 9 6, 1 3 6 3, 1 3 7 

I, 1 2 5 0 cm-i. 
ill;^ : 2 5 1-2 5 3"'C. 

JtSS^S: [a] d'*-' = + 4 1. 90° (c 0. 160, 0. lmol/1 
NaOH) . 

Tum^^m: C^oHzzFNsOa^lbT 

mmm-.C 6 4. 6 8%;H 5.97%;N 11.31% 
:C.64. 69%;H 5.96%;N 11.25% 
##*^J 1 3 : 7->^p^- 1 —y^nyu]c^)V-R-^yy)]y:^u^ h^^y- 1 . 
4 — KP- 4 ij 3 — fa ji.:^vig^R F.^a^i^- 

7-:^D^-l-S/^P7"Dlf;i/-8-$^7;i/;^Dp< h^->-l, 4 
-i^t KP-4-:^dpV=3pyU>-3-5!7;i/;}^:^>>U-h (2. Olg, 5.. 0 

ommo 1) , mm (5ml) s *5ct^/^7KM (5ml) (Dm^mm^i 1 0 

>m(0. 83ml, 7. 5 0mmol) ^S^if^lfxmTLtzo ^Jl^sWL^m 

0 6 g ( 9 8 %) ^m^^m^t hxntzo 

^H-NMR (4 0 0MHz, dg-DMSO) d:1.15-1.30(4H, 
m), 4. 43 (IH, m), 7. 20 (IH, t, J = 71. 9Hz), 8. 
25 (IH, d, J = 8. 8Hz) , 8. 38 (IH, d, J = 8. 8Hz) , 
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9. 3 6 (IH, s) . 

mmme 7- (r^ - (i --f? j^y^u^u}^ brDU>vv-i - 

- Y;!/! -1 —y^uytl\^)V-8-t/y)l±Uyt. . 4->Vh KD-4 

3- (R) -[1- im-my'V^iy^JV^^-J]^^^^) e/^'DrDtr;HtfD 
Vt/>{3 3 8mg, 1. SOmmol)^ h U x5^;i/T^ > ( 2 0 9 /z 1 , 1 
. 5 0mmol) ^^mt^^^)\^7.M^^i^ \^ (2ml) tlinxfe^s 7-:/D 
^-l-^'^'D7'Dlf;i/-8-^;?7;i/;tnp< h^i/-l, ^•D-4-;^- 
^V:3FyU >- 3 -:i7;i/5K>^B Fg^^Pl/- h (4 2 2 mg, 1. OOmmol 

ma^:^^^-)]y (2 Oml) s h'Jx^;i/5^^> (4ml) s :fecklifzfc (4m 
1) ^&^IP;t^ 3^P»^M^bfeo Mji&r^^MBEa,lim. ^gtJ§<^DD4^;i/A 
(10 0ml) id^^U ^m^^lO%^x>^J<^?g (5 0ml) IdT^Jfe^ 

^^TtCTB^^tiiii^^ (5ml) ^J^Ttfe^^ ^?aJcT 3 O^S^^M^bfeo 
mmzZmol/lUm. (3 0ml) §Sp^s MfeCDmtt7jc^M^^DDJtN;i/ 
A (5 0mlx2) T*^5fe?f bfe^x 7K^{b:^ h U <>Azlc^^St:"r pH 1 1. Oi: 
bfeo *^^tt©zK^M^lmo l/li^^lcTpH7. 41;:^^^, :J7nD;}N;v 
A (5 0mlx2) tCTttmUfeo ^7jcSS^:^- h U "^AfclT^^^. ^^^MiE 

b o ff ^ tlfcag t/ ^ X ^ y ;i/(D?g-^^§^i{)^ 
SMM^s MJEEI^^ibTl^l3^b^3 Img (8%) bTlifco 
'H-NMR (4 0 0MHz, 0. Imol/lNaOD) <5 : 0. 5 7 (4H 
, br s) , 0. 8 1 (IH, m) , 1. 0 3 (IH, m) , 1. 11 (IH, 
m) , 1. 2 5 (IH, m) , 1. 7 8 (IH, m) , 2. 0 5 (IH, m) , 
2. 22(1H, m), 3. 35-3. 60 (4H, m), 4. 08(1H, m 
), 6. 45 (IH, dd, J = 76. 3, 73. 8Hz), 7. 07 (IH, 
d, J = 9. 3Hz) , 8. 00 (IH, d, J = 9. 3Hz) , 8. 46 (1 
H, s) . 
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14;;^ : 2 0 6-2 0 7. 5V. 

imytm: Lai -''=-6 7. 7 0" (c 0. 291^0. lmol/1 
NaOH) . 

Tum^^W: C2iH23F2N3 04 • 0. 2 5 CH3 CHzOH^bT 
. mmm :C 59. 92%;H 5. 73%;N 9.75% 
^iij^i :C 59. 85%;H 5.62%;N 9.68% 
mm 1 4 : 6-T$y-7-7;b^D-1 - f^- fs) --yih^n 

-1- (R) - jy^uruywl -1. KD-«-^^;i,-R-~ Kn 

- 4 -:t:irV^y U >- 3 - >b jl/;if^r->lx- K 

6, 7-i^7;i/;tP-l- [2- (S) -7;i/^P-l- (R) -S/ 
^PT-Dl^;!/] -1, h'D-8-^^;i/-5--hD-4-;r=¥V^>' 
';>-3-*;i/5}?^i/l/-h (1 0. 04gs 2 7. 1 2mmo 1) 

h' ( 1 5 0ml) IC^MU 7K^^^#Ts 2 8%:p>^-7'7Jc (3 2 

.1ml) ^mrhtzo m^Wi^i^'^^. ^Ufzx4mmimm. m^wi^>^^ 
y-jv (2 0 0ml) izmm^. m&mhtzo mntzn^m^z-yti/w 

m^. mm^h-^s^i. 0 7g (71%) ^n^m^thxmrzo 

^H-NMR (400MHz, CDCI3) ^ : 1. 35-1. 44 (5H, m) 
, 2. 67 (3H, d, J = 3. 41Hz), 3. 81-3. 87 (IH, m) 
, 4. 33-4. 41 (3H, m), 4. 75-4. 78 (0. 5H, m), 4 
. 90-4. 94 (0. 5H, m), 8. 47 (IH, d, J = 3. 41Hz) 

5^m^^m : Ci 6 H, 5 F2 N3 O5 ^ bT 

mmm-.C 52. 32%;H 4. 12%;N 11.44% 
^iMrC 5 2. 6 2%;H 4. 16%;N 11. 12% 

mm 1 5 : 7-■7Ma-^ - [9. - (s^ -y}h±u-^ - fR^ 
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m.mm^'JT^)]y {2. semi, 19. Immol) ^-:^^^)\,n-^j],AT^ 
K (40ml) dfts 6 S'CJdT^^Ts 6 y - 7 -7;i/5rD 

-1- [2- (S) -7;i/:tn-l- (R) -S/^nrnif;!/] -l, 4-i;t: 
KD-8-^5^;i/-5-::ihD-4-;t^V^y U >- 3 ->?7;i/;Jf:^^l/- h ( 
5. OOg, 13. 6mmo 1) <^i^p<^;i/:i}x;i/AT^ h* (6 0ml) Ic^g^SU 

:fe^m*3^F^*^{tT?iTbfco Km^^6 5vizx4mmmnL 

fc^s Sfe^^U 7jc (5 0 Oml) icm^tzo ^uun--JUA (200mlx3) 

Tttm^s ^h'^tcmmm^imoi/imm (2oomi) . mm:km7K (i 
oomix2) <Dmi::m^u mTKmm^hv^Aizx^mLtzo 6m 

n-^JVA :^iS7y-;i/=3 0 : imiii^^mmih^2 . 9 Ig (6 1%) 

^H-NMR (400MHz, CDCI3) 6:1. 37 (3H, t, J = 7. 0 
8Hz), 1. 40-1. 67 (2H, m), 2. 70 (3H, d, J = 2. 9 
3Hz), 3. 89-3. 93 (IH, m), 4. 34-4. 40 (2H, m) 
, 4. 79-4. 83 (0. 5H, m), 4. 95-4. 98 (0. 5H, m) 
, 8. 55 (IH, d, J = 2. 93Hz) . 

1 6 : Ji^;i/ E--F^ J -7 --7 )V ±u- ^ - T?.- (s^) -■7)].±u 
-1- (R) -->>^prphr;i/1 -1 ■ 4-- VhKD-8-^^;i/-4-^»v 

7-7;i/:tn-l- [2- (S) -7;i/:tD-l- (R) -^/^nr 
Dt:;i/] -1, 4-s;t KD-8-^^;i/-5-nhD-4-;r^V:^y';>- 
3-:^7;i/4^>M^-h (2. 50g, 7. 1 Ommo 1) ST-b hn h U;i/ (2 
0ml) fcl^^U 5%7l7S;e^A^}^®i^ (2lc^5 0%; 1. 0 g) 5&^iiDb 
s #E®7jc^#H^Ts gSlCT2 O^m^Lfco IS^i^^*^ (^i$^y-;i/ 

?5fe?#) s ^m^m&mmu m^fitzm^m^mm:3i^)]y (lomi) izmm^ 
N so^mtmimhrzo mtm— v^-9-> (lomi) >^jn^T3 0i^^sni^ 
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8 6 9mg (3 ^ ^n^m^th-cntzo w 

^H-NMR (4 0 0MHz, CDCI3) d : 1. 2 3- 1. 3 6 (IH, m) 
, 1. 38 (3H, t, J = 7. 08Hz), 1. 43-1. 56 (IH, m) 
, 2. 39 (3H, d, J = 2. 20Hz) , 3. 70-3. 7 7 (IH, m) 
, 4. 37 (2H, q, J = 7. 08Hz) , 4. 71-4. 75 (0. 5H, 
m), 4. 87-4. 90 (0. 5H, m), 6. 20 (IH, d, J=ll. 
96Hz), 8. 37 (IH, d, J = 3. 42Hz) . 
##^^J 1 7 : 5-T^.f-7-y)]y±u-t- [2- rs) -^7)V■^n-^ - ( 
R) -->^p-rpfc:;i/1 -1 . Ka -R-p<^;i.-4-^jrV:it^y i)v 

-3-i7;i.7KvB& 

5-T^y-7-7;i/;^-D-i- [2- (S) -y)v^u-i- (r 
) -->^DrDtr;i/] -i, 4-i;\i]iu-B-?^^)v-4-:t^v^^ vy- 
s—^jv^f.^i^u-h (7 3 5mg, 2. 28mmol) <&S^^ : 1 : l^g 

^mm (8ml) (c^j^u m?^^ (9 o/zD ^mtm. 1 2 o-co^a^^'ic 

t:4^^^#bfco m^WL^^^^s * (2 0ml) tag. Mii&?g^rtt^ia 

^5 5 2mg (8 2%) tin^mmtLrmco 

^H-NMR (4 0 0MHz, DMSO-dg) (5:1. 23-1. 38 (IH, 
m), 1. 56-1. 66 (IH, m), 2. 39 (3H, d, J = 2. 20H 
z), 4. 14-4. 22 (IH, m), 4. 96-5. 00 (0. 5H, m) 
, 5. 12-5. 16 (0. 5H, m), 6. 50 (IH, d, J=12. 70 
Hz) , 8. 6 0 (IH, d, J = 3. 1 7Hz) . 

itmm: [a] B^*-^ = -l 1 1. 00° (c 0. 510, 0. Imol/ 
INaOH) . 
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-1, 4-':^bh'P-R-^^;i/-4-:?hjFVjFyi)v- 3-i7n.7Kvi^ 
3- (R) -[©tN- (m~^yh^t^ij)},vf.-ji)Wk^]i/^tiyvi\f 

)l]}^uVi^y (6 4 3mg, 2. 5 5mmo 1) ^ VO:^^J\yT^> (0.5 
ml) ^^mV?^^J]/7.)Vt^^i/\i (1ml) KiiP^fc^. 5-T^y~7 -y 
Mu-1- [2- (S) -7;i/:tD-l- (R) ->>^D7"Dl^;i/] -1,4 
-S^h KD-8-^5=-;i/-4-:t^V=^y ^)>-3-ij)lyfs>m (2 5 Omg,^ 
8 5 Oumo 1) tiPx.. ^^#HMT. it^ff^. 7 0°Ct:T 3 7^P^jti$bfe 

0 -R^S^&^ME^il^U #^tifc^®tJ^S^^3i^;i/ (1 0 0ml) 
^^^s 10%^J^>^J<^M (5 0ml) s mmik^yK (30ml) Izx^^ 

^^y_;i,= 3 0 : 1 ^tBtlA^^ff ^>tifeffi?^^l3. TR^^TJ^T^im^ (5ml 
) <^^aTb;/^c^s l^iStt 3 O^P^M#bfeo S«{::lmo 1/lJl^ (1 0 
ml) $iP;t^ n^(DmB^^m^^ut2:^}]/h (5 0mlx2) xm^Ltz^ 
s zlc^^:^ h U AzK^^gfelTp H 12. 0 t bfeo m^^Oykmm^ 1 mo 1 
/IJl^fclTpH?. 4\cm^. ^DD/}^;i/A (10 0mlx3) {ZTttHib 

yfeo ^t)^tz:^mm^mjmm±vv^Ax*^mm. mm^mmm^Ltzo 
titzm^m^:^^>^-)v^m^mm^s mE^mhrmm^t-^f^d 2mg ( 
9%) ^n-&mmtLxmzo 

'H-NMR (4 0 0MHz, 0. Imol/lNaOD) 6:0. 54-0. 
57 (IH, m), 0. 60-0. 67 (IH, m), 1. 23-1. 55 (3 
H, m) , 1. 74-1. 8 5 (IH, m) , 1. 97-2. 17 (2H, m) 
, 2. 33 (3H, s), 3. 18-3. 27 (2H, m), 3. 43-3. 4 
7 (IH, m) , 3. 5 4-3. 6 3 (IH, m) , 3. 71-3. 78 (IH 
, m) , 4. 7 7-4. 7 9 (0. 5H, m) , 4. 9 3-4. 9 6 (0. 5H 
, m), 6. 00 (IH, s), 8. 56 (IH, d, J = 3. 66Hz). 
IR(KBr, disk) v:3402, 3344, 3276, 3097, 29 

1 8, 2 8 6 4, 1 7 2 4, 1 6 1 6, 1 5 4 8, 1 5 0 6, 1 4 77, 1 44 
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1, 1 4 0 8 cm"^ 
M;^ : 2 4 0 - 

im%^: [a] d"-' = -2 2 5. 9 1" (c 0. 5 2 5, 0, Imol/ 
INaOH) . 

ym^^m: CnHzsFN^OgtbT 

:C 62.99%;H 6.29%;N 13.99% 
mm{U:0 6 2. 8 6%;H 6.38%;N 13.76% 
##^J1 8 6-T$y-7-7;i/3m-1 - r ^- (s^ -•7;i.:^n 

-1- (R) -->^p7°pk;v1 -1. 4--^ h KD-«-^ K 

6, 7-S;7;i/;tD-l- [2- (S) -7;i/;rD-l- (R) 
^^nrnif;!/] -l, 4-$;t Kd- 8 h:^S^-5-nhD-4-:t^V:^^ 
yU>-3-*;i/>i^:¥S/l/-h (13. 9 6g, 3 6. 14mmol) ^V^'f- 
;i/;J>;i/AT^ K (1 8 0ml) tl^l^U ^X^^ffii^Ts 2 8%T>^:nT7jc (6 
0ml) <£?igTbfco Mii&M5&^fit:T6 4l^^^#^, mmz.7\:. (10 0m 
1) ^iB^tz^s WSJmhfco ^#^nfc^7Jc®agt>*Mx5^;i/ (10 0m 
1x3) {3T*lJl(±l^s ^fc)#feW^M<^zlc (15 0mlx3) . fm^M^ (2 
0 0ml) ©Jlif^iJfeJ^U *Jca^:^hyi>Alc:T^i^bfco 5^g[<&M 

A:p<^y-;i/=3 0 : 1 ^mgB«t Dj^lB'fb^tl8 . 9 2g (6 4%) 

'H-NMR (400MHz, CDC I3) (5:1. 37 (3H, t, J = 7. 0 
Hz), 1. 49 (IH, ddd, J = 9. 5, 6. 0, 3. 5Hz), 1. 5 
3-1. 58 (IH, m) , 3. 68 (IH, dt, J = 8. 5, 5. 5Hz) 
, 4. 11 (3H, d, J = 2. 5Hz) , 4. 36 (2H, dq, J = 7. 0 
, 1. 5Hz), 4. 51 (2H, br), 4. 83 (IH, ddt, J = 63 
.3,5.5,3. 5Hz) , 8. 4 7 (IH, s) . 
IR(KBr, disk) v:3379, 1724, 1608, 1525, 14 
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7 1, 1323, 125 9, 1063 cm-^ 
HRMS (FAB© CigHisF^NaOe (M* + l) 

mmm : 3 s 4 . 1007 
mmm : 3 s 4 . 0 9 7 4 

1 9 : 7- y)V±u-l - [2- fsi^ -7;i/:d-n-i - (Ti^ 

-->^P7°Pb:;i/1 -1 . 4-->*h K^r->-5-- Sn--4-:?h3r 

M«g^'f VT^;i/ (3. 8 1g, 3 2. 5mmo 1) <£i^p<^;i/4^;i/AT^ K 
(6 0ml) kiiin^s lOVlzxmWr. Q-r^J-l-y^u- 
1- [2- (S) -7;i/:rP-l- (R) -->^uru\^)V} -1, 4-i^t:h* 
o-8-^ h^^>-5--hD-4-;r=3PV:3ey ij>-3-.:ij;i,:^dp.>U-)> ( 
8. 90g, 23. 2mmol) <&i;p^5^;i/7fc;i/AT^ K (12 0ml) lz.mM 

Ltzmm^smmM^xm-rbtzo ^^mm ^;;&M^7o-ctTiBtF^^# 

> m^^^. 7k (5 0 0ml) fc^M^o (3 0 0mlx3) tCTJftm 

-^fc-frfc^^ji^lmo 1/im^ (3 0 0ml) s mm^M^ (2 0 0m 

1x2) (DM^mwu m^mm±h^}^2x\cx^mLtco 6m^s ^m^ms. 

m^titzw^m^:r.i^ y-jvizxmmmmm^. m.^mbxnmit'^ 
t)3. Big (4 5%) ^n^mmhhxmzo 

'H-NMR (400MHz, CDCI3) (5:1. 37 (3H, t, J = 7. 0 
Hz), 1. 55 (IH, ddd, J = 9. 5, 6. 0, 3. 5Hz), 1. 5 
9-1. 69 (IH, m), 3. 93 (IH, dt, J = 8. 5, 5. 5Hz) 
, 4. 11 (3H, t, J = 2. 5Hz), 4. 37 (2H, dq, J = 7. 0 
, 1. 5Hz) , 4. 86 (IH, dddd, J = 63. 0, 6. 0, 5. 5, 
.3. 5Hz), 7. 20 (IH, d, J=10. OHz), 8. 55 (IH, d 
, J=l. 5Hz) . 

IR(KBr, disk) v:3062, 1722, 1639, 1602, 15 
44, 1425, 1328, 1259, 1057c m'^ 
ill^^: 1 6 7- 1 7 0'C i^m) . 
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mmmic 5Wi8%;h 3. 89%;n 7.™% 

mmmiC 51. 97%;H 3. 78%;N 7.56% 

0 5-7$ J-7--7ih it-u-1 - r9.- --yih-Ti-n 

-1 - (R) -:>>^PrPK;l.1 -1 ■ 4-^V>- K p-R-^ Kdt.^>-4-:^:^ 

X5^;i/ 7-7;i/:tD-l- [2- (S) (R) -S^^dt" 

Dt;i.] -1, 4-S^tKD-8-p<h^$/-5-nhD-4-;r^V:f^yi;> 
-3-;b;i/jK^ri^l/-h (3. 71ff, 10. Immol) ^T^z h" h ( 
5 0ml) ic^^U 5%.'^^i:;C7Aj^mM^ (7K^5 0%, 1. 5 g) :&min 

(cftU iJ'PD4^;i/A:^i$/y~;i.= 3 0 : l^m^fPJ; Dm3'ftl^tl2 . 6 8g 
(7 9%) ^m^T^)VyT7.tLXmzo 
»H-NMR (400MHz, CDCI3) 1. 38 (3H, t, J = 7. 0 
Hz) , 1. 4 3-1. 5 7 (2H, m) , 3. 7 5-3. 8 2 (4H, m) , 

4. 37 (2H, q, J = 7. OHz) , 4. 81 (IH, d d t , J=62. 

5, 6. 5, 3. 5Hz), 6. 24 (IH, d, J = 13. OHz), 8. 3 
7 (IH, d, J = 2. OHz) . 

HRMS (FAB) : CieHi^FzN^O^ (M*+l) tLX 

mmm .-339. 1 1 5 e 
mmm .-339. 1150 

##^J2 1 : 5-T$ y-7-7;i.-^p- i - [9.- (R^ -y)v±u-l- ( 
R) -V^prPK;Vl -1 ■ 4--:;p Kn-«- ^ K j^^V-4-^d^^;jp . n 

5-T^y-7-7;i/;tP-l- [2- (S) -7;i/;tP-l- (R 
) -5>'i^prPt;b] -1, 4~i;hh'p-8-p< h^i/-4:-^^V^JV> 
-3-:fyjin'^iri/U-h (2. 6 8g, 7. 9 2mmo 1) ^ (2 0ml) 
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. iScktj^M^m m)mi) (Du^^smmmmmm^u^ ^mm^^nm. 
(2oomi)^#, *fffibfe^^<^5^bfco mmk. {pm(D^:^^y 

p<^y-;i/0^^^^lz-cil^B^M^U MJE^^ibT^IB^b^l. 2 6g ( 
5 1%) ^M^ig^hbtfifeo 

^H-NMR (400MHz, DMSO-de) (5: 1. 54-1. 64 (2H, 

m) , 3. 7 6 (3H, s) , 4. 0 2-4. 0 7 (IH, m) , 4. 8 9-5 

. 10 (IH, m), 6. 59 (IH, d, J = 14. OHz), 7. 73 (2 

H, br), 8. 57(1 H, d,J=l. 5Hz). 

IR(KBr, disk) v:3432, 3328, 1699, 1576, 15 

1 8, 1281, 1236 cm-^ 

16^^: 2 9 1 -2 9 8°C (^9-^) . 

itm^m: [a] B^^-° = + 40. 01° (c 0. 3 0 5, 0. lmol/1 
NaOH) . 

mmm-.C 54. 2 0%;H 3. 90%;N 9. 03% 
^^J^i :C 54. 10%;H 3. 86%;N 9.02% 

8 : 5-7-5 7-7 - r3- (Ti) - (l-TS / ->>^ P rp KD 
')P>-} -4)11 -1 - [2- (S^ -^ ;i/:?hP-1 - (R) -->>>7DrpP 

3- (R) -[1-[N- (m^my'h^^>ii)Vr^-)]y) r^yJS/^nrPlf 
;i/]lfDiJ2;> (7 8 8mg, 3. 48mmol), \^ V J^^JVT 5. > {2 ml 
) ^^Mi^^^;i/;:^;i/4^:3p^^K (Iml) izm^tz^. 5-T^y-7-y)l:t 
D-1- [2- (S) -yMu-1- (R) -S/^P7"Pi^;i/] -l, 4-e^ 
fcKD-8-^ h^$/-4-:^:^V^>";>-3-:iJ7;i/^*>^ (6 2 Img, 2 
. 0 Ommo 1) -^m^^ M^#HmT^ 9 O'CfclT 1 6 8lt^M#L 

:fe:o SJt^^^s M^^M^Mff?iliU #e)tlfeagtl^^DP7^;i.A (2 0 Oml 
) t^Sl^s 1 0%^^a:>^^^ (1 0 Oml) fclTiJfe^^bfco W^Ji^^zK 
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micxmim ^mi) ^mrbtz^^s mui^ixsmkmnLtco mm 

{dlmol/l^^ (2 0ml) ^iut. ^^©MttTk^^^?^^ D D/^;i/A (5 
0mlx3) T-^^um z^c^^:^^U>>A7JcMMK:TpHl 2. OtLtzo 
^«tt07lc^^£§lmol/lJ^^{CTpH7. Sfcia^^. ^DD4^;i/A (1 
OOmlxS) JcTjfttBbfco ^t)-y-fi^M>^»M:J-h';'>A-e^!^^, 

iSJ:t)II^^M^^. MEE^^bTmBfb^i^7 4mg (9%) ^M^f^^th 

^H-NMR (400MHz, 0. Imol/lNaOD) 6:0. 48-0. 
5 3 (4H, m) , 1. 0 9-1. 2 1 (IH, m) , 1. 3 2-1. 4 3 (1 
H, m) , 1. 6 4-1. 7 5 (IH, m) , 1. 93-2. 01 (IH, m) 
, 2. 10-2. 23 (IH, m), 3. 21-3. 23 (IH, m), 3. 2 
1-2. 27 (IH, m), 3. 36-3. 43 (6H, m), 3. 79-3. 
84 (IH, m) , 4. 8 5-4. 8 4 ( 1 H, m) , 4 . 8 5 - 5 . 0 4 ( 1 
H, m) , 6. 0 6 (IH, s) , 8. 0 1 (IH, d, J = 3. 5Hz) . 
IR(KBrdisk) v:3454, 3410, 1716, 1617, 157 
7, 1 5 4 8, 1 5 1 1, 1 2 3 2, 1 0 1 6 cm-^ 

1 7 2- 1 7 8''C i^M) . 
Tummm: Cz.E.sFN.O.'O. 75H20t:bT 

Si^^iiC 5 8. 6 6%;H 6. 21%;N 13.03% 
^^J^ :C 58. 58%;H 6.02%;N 12.76% 

2 : 3 - j^>(^;i/7$ y - 2 - f 9 . 3. 4-KH7;i.^n^ 

2, 3, 4-h^)yMti^mmm no. 3g, 58. 5mmol) . M^h 
5^;^-;!/ (6. 4ml, 87, 8mmo 1) , :^jiV^mmm(DV?i^)]^^jVhT 

(h;i/j:>, 3 0ml) ^iu^. mxj^M.&mmvtzo n^tirzm^m^y'V'p\i 
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kd7^> (201111) 7\(.^mwr. zomm^^j]^ ^-p>^^ 

(9. 20g, 64. 3mmo Uj;^;1/T^> ( 

10. 2ml, 73. Immo 1) cDt^ h^fc KD7^> (4 0ml) ^?g{;:in 
^feo Mi;S?g^?g^M?yLl3T 1.5 I^F^M^bs ifeV^-e 16.5 ^TOI^M^U 

l3{b^tJl5. Ig (8 6%) ^ntzo 

^H-NMR (400MHz, CDCI3) S : 1. 00 (3H, t, J = 7. 1 
Hz), 2. 88 (3H, brs), 3. 33 (3H, brs), 4. 01 (2 
H, q, J = 7. IHz), 6. 95-7. 01 (IH, m), 7. 34 (IH 
, br s) , 7. 8 0 (IH, s) . 

##^J 2 3 : 1 0-7;V:^n-2. 3--W_Kd-3- fS^ 

-7-:^:^V-7H-t^U K fl. 2. 3-H^1 fl. 41 ^v^;=^^^H•>Vv- 

x^;i/ 3-s;^^;i/T^^-2- (2, 3, 4 - h U 7;i/;tD^>v^^;i/) 
T^VU-h (15. Og, 49. 8mmol) (30ml) 

CinC: (S) -2-T^y-l-7"D7V— ;i/ (4. 50g, 59. 8m 
mol) (l 0ml) ^M*^Jc^^^#T{CT?iTLfeo ^ST)ll7^ 

Jlt^^i/]^ (5 0ml) {^^^U :^7°l/-h'^>f©7y<b*U'>A (16g) 
tJo^ifc^s 1 2 0°Cfc:T2 6Np^M#bfco ;Kci^^x ^/iSJ^SM^MffiMb 
> a^tlfc^ dd3Jn;1/A (2 0 0ml) Jizic (2 0 0ml) §ip^. ^M^fm 
s 7j<®§^DD:^;i/A (1 0 0ml) fcTjftffibfeo ^fc)-y-fc^i^Ji<^fiSSl:til 

7jc (10 0ml) ^xmw^. MTmrni-hv^Aizx^mhtzo ^m^. 
^MH?iiiu n^titzm^^^i/vij^jv^u-^h^'py>('-izHu ^dd 

4^;VA :^^7-;i/=5 0 : imHa^^mm^^^S , 6 0g (3 9%) 
fe3^*hbT#fco 

^H-NMR (4 0 0MHz, CDCI3) d : 1. 4 1 (3H,. t, J = 7. 1 
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Hz) , 1. 6 1 (3H, d, J = 7. IHz) , 4. 3^-4. 4 4 (5H, 
m) , 7. 18 fli, t,J=10. 0Hz),8. {^(IH, dd, J = 

1 0. 0, 5. 4Hz) , 8. 3 9 (IH, s) . 

mm2 4 : 1 0-y)]y^u-2. 3-^>}- Kd-3- (R^ -^^ji,-?-:^ 
:^V -7H-t^'; K n , 3-d el Pi. 41 ^>>/»-H-^.^ v- R )b 

o::^;!/ 1 0-7;i/;rD-2, 3-^:;th'D-3- (S) 7 
V-7H-l^UKCl, 2, 3-de] [1, 4] 6 -*;i/:J? 
:3r$/l/-h (5. 6 Og, 19. 2mmo 1) . i^^ (2 5ml) . ^^IfmiM. 

^ (2 5ml) (Dm-^m^mmmmmm.Ltzo m^^^^^^. (i o om 
x.^)iJL-y')V(Dm^m^Ltzo n^ntzm^m^:r.^ (4 0mi) izm 

MUr. mWLtzo ^^^6nLU :i^^y-;i/-e^5fe#^s 8 0'CfclT17 

mm^^mLx-mm<h^4. log (8i%) <^efel&*i:bT^#fco 

^H-NMR (4 0 0MHz, DMSO-dg) d:1.47(3H, d, J = 6 
. 8Hz), 4. 44 (IH, d, J = 9. 6Hz), 4. 62 (IH, d, J 
= 9. 6Hz), 4. 99 (IH, q-like, J = 6. 8Hz), 7. 59 
(IH, t, J = 9. IHz), 7. 95 (IH, dd, J = 9. 1, 5. 4H 
z) , 9. 07 (IH, s) . 
T^m^^m: Ci3HioFN04tbT 

mmmiC 59. 32%;H 3. 83%;N 7.22% 
^^J^i:C 5 9. 6 0%;H 3. 95%;N 6.99% 

mmmd : 1 o- ra- - n -• F^yj^^^prnHJi.^ Knu-w-i 
-2. 3-j:;h kd -3- (f,) - yi^)]y-7 k 
ri. 2. 3-d el n. 41 ^>V:^->i-i:;>-fi-i7;i.7k-vB^ 
3- (R) -[1- im~&L-^h^i^ti)]y!f^-)VT^>f) i/^uyti\^)V]\^V2 
'J-;^> (2 5 2mg, 1. 12mmol). h ^ > ( 0 . 5 0ml) 
^^^s^p<^;i/;^;i/>Jt:^s^K (3ml) tjaxfe^. io-yMu-2, 3- 
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i^b KD-3- (S) -7t^;l/-7-;^^V-7H-tfUJ^ [1, 2, 3-d 
e] [1, 4] ^fll^it>:^>-6-*;i/^>^ (2 4 4^1, 9 2 8Ainol 

Mff^iM^s a®t)<&^nn7^;i/A (10 0ml) fc^^b^co 1 0 % 

^jL^m^mm (5 omi) Rx^miikm. (5 omi) tT^jtm mmm^ 
mzmm (smi) ^mhtz^, muuixso^mmnLrzo msmiz7K4 

ml^jjQX^ ^(0m^ykmm^^ur37i^j],A (lOmlxS) T*^Jfe#bfc^> 2K 
^'^b:^^';'^7A7Jc^M^3TpHl 2. OiiUfco ^^IfcDzk^rt^lmo 1/1 
^^lCTpH7. Al^mmWi. ^nP5jx;i/A (lOOmlxa) {ZTjffiffibfeo 

-;i/J:!9M^^M^^s MElg!^b-r^HB^b^l2 5mg (3 6. 5%) 

•H-NMR (400 MHz, 0. lmol/lNaOD)<y:0. 57 (4H 
, s), 1. 54 (3H, d, J = 6. 80Hz), 1. 66-1. 78 (IH 
,m), 2. 01-2. 11 (IH, m), 2. 19-2. 30 (IH, m), 

3. 3 8-3. 6 0 (4H, m) , 4. 2 5 (IH, d, J = l 1. OHz) , 

4. 47 (IH, d, J=ll. OHz), 4. 55-4. 63 (IH, m) , 
7. 11 (IH, d, J = 9. 03Hz), 7. 81 (IH, d, J = 9. 03 
Hz) , 8. 3 2 (IH, s) . 

IR (KBr, disk) v:1634, 1529, 1446, 1429, 13 

63, 1269, 1227, 798c m"^ 

Ife^iH: 2 4 9 -2 5 2°C (^M) . 

T^^^^^frfii: C20H23N3O4 • HCl • 0. 5H20tbT 

aHMiC 5 7. 9 0%;H 6.07%;N 10.13% 
^tJfi :C 57. 65%;H 5.87%;N 9.97% 

1 0 : t- [2- (S^ ^'7)]y±n--l - (R^ -v >^n^DK)].1 -« 

-^^;i/-7- r3- (R) - ri - r^^)u-FS ^^y^u myjvi kom 
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\ -1- KD-4-:;h:^Vi|ry'J>^-3->bjl//NVB& 

3- (R) -[j^N- (mBmyh^i^:hJ\^r^-JV)9k- 

y]f>^D7°Dlf;i/]t!Di;s^> (1 18mg, 4 3 6//mol) , hU:ii5^;bT 
^> (0. 5 0ml) ^mmi^^^JlXM^->]i (1ml) JciDX-fc^. 7- 
7;i/;^D-l- [2- (S) (R) -$/^D7-Dlf;i/] - 8- 

p<5^;i/-l, 4-i;t KD-4-:t=^V:^yU>-3-?b;i/:^?>^ (1 2 2mg 
, 4 3 6/zmo 1) $ijn;t. ^^#ffl^Tx 1 0 OVom^fpl^X 1 8^P^M 

ji^bfeo K}it:^m^m&mm^. ^®i^§^DD7h;i/A (loomi) t^^^b 

fco ^mm^ 1 0%^:c>^jcMr^ (10 0ml) l::T?5fem mmm^Mym 

im (2ml) ^mrhtz'^. mM.izx3o^mmwLtzo m^WLizimoi/ 

lim. (2ml) mn^. ^fe®^^47k^rt^^DD5J^;^A (5 0ml x 3) T- 
^^Ltz'^s 7j<^{h:^hU'i7A7K^MiCTpHl 2. Ohbfeo :^^4407jc^^ 
*lmol/lj^^{CTpH7. 4(e:^m ^j7Dn3}x;i/A (lOOmlxS) 

: 3 : IcDTjitTMH) {ctMM^^ ^^^-;^J: ?)IIS^^)^M^s MHISi^ 
b-C^I3^^t)7 2. Bmg (4 2%) ^MfeS^Si: bT^fco 
'H-NMR (400 MHz, 0. Imo 1/lNaOD) 6:0. 5 9-0. 
64 (4H, m), 1. 21-1. 27 (IH, m), 1. 50-1. 64 (2 
H, m) , 1. 99-2. 01 ( 1 H, m) , 2. 34 (3H, s) , 2. 42 

(3H, s), 2. 87-2. 89 (IH, m), 3. 27-3. 29 (3H, 
m) , 3. 6 3-3. 6 5 (IH, m) , 4. 0 6-4. 0 7 (IH, m) , 5 
. 05 (IH, dm, J = 63. 72Hz), 7. 09 (IH, m), 8. 00 

(IH, s) , 8. 44 (IH, s) . 

IR (KBr, disk) v:3348, 3086, 2939, 2844, 27 
8 9, 1 7 1 1, 1 6 1 4, 1 5 1 8, 1 43 5, 1 3 54, 1 3 1 5, 1 2 5 
7, 1 2 2 1 cm-^ 
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Mj^: 2 2 3- 2 2 4'C. 

itm^m: Ca]0^ = -119. 66° (c 0. 2 , 0. Imol/ 
INaOH) . 

^m^m: C22H26FN3 o^thx 

:C 66. 15%;H 6. 56%;N 10.52% 
:C 65.92%;H 6. 52%;N 10.40% 
1 1 : 1- [2- (s) -yMu-^ - (n) ->>^DrDhr;i/i -« 

-?i N^->-7- r3- (R^ -- ri - (^- hJVT^ v>»DrDl^;i/1 KD 

3- (R) -[i-[N- imE.my'h^i^iijv7r^-j]y) -n- i^^ji) 

y]$/^>D7'Dt:;i/]lfD«Ji;> (1 0 2mg, 3 7 9>wmol). hUx^;i/T 
^> (0. 5 0 ml) ;&^'Ms^^5^;i/:^;i/*:3f^i:/ h* (imi) {ijn^fe^. 7- 
yMn-i- [2- (S) -7;i/3)-D-i- (R) -s/ij7P7°ntf;i/] -1, 
4-s;t h^i/-4-:t^V=3p>' U>-3-*;i/:4?>^ (112m 

g, 3 7 9;wmol) ^iin;t> Mm^H^Tx 1 0 0 "CCD?* ^cl^T' 1 5 ^P^jjD^ft 

m#bfeo mm^^titit^jvA (1 0 0ml) izmmh 

tzo ^mmi o%^j:.>m7mm (i o omi) izxmw^s mm^m^m. 

mm (2ml) ^mrbtz^. ^ui^ixsoi^mWinLtzo sjsMiciimoi/ 
mm (2ml) m^om^^mm^^tiu:^^)],^ (5 0mix4) x 
m^Ltz^. 7m^h± h u ^A^mwii^x p h 1 2 . othtzo m&^(D7kmm 

^lmol/l:^^Jc:TpH7. 4t^^^, ^dd3}^;I/A (100mlx3) 

: 3 : l©T«fc:TMII) HTJ^M^s x>5^y-;i.J: bS^^Mm MJEIS^i 
hxm^^h^^l 8. 3mg (5 0%) §^63^^hLT#feo 
'H-NMR (400MHz, 0. Imol/lNaOD) 5:0. 57-0. 
6 1 (4H, m) , 1. 3 3-1. 4 0 (IH, m) , 1. 5 6-1. 5 8 (2 
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H, m), 1. 99-2. 01 (IH, m), 2. 34(3H, s), 2. 87 
-2.89 (llA) , 3. 15-3. 17 (IH, iJBf 3. 52-3. 5 
4 (3H, m) , 3. 53 (3H, s) , 4. 0 0-4. 0 2 (IH, m) , 5 
. 0 2 (IH, dm, J = 64. 45Hz), 7. 03 (IH, s), 7. 92 
(IH, d, J = 7. 03Hz) , 8. 39 (IH, s) . 
IR(KBr, disk) v:3352, 3095, 30 51, 2939, 28 
37, 2787, 1716, 1699, 1616, 1520, 1439, 135 
8, 1319, 125 9, 1221 cm-^ 
Ms^: 2 13-2 15-0. 

ttm^m: [a] D^^-^=~3 8. 4 6" (c 0. 195, 0. lmol/1 
NaOH) . 

TtM^^iM : C2 2 H2 6 F Na O4 h LT 

mmm :C 63. 60%;H 6. 31%;N 10.11% 
^mi^ :C 63. 36%;H 6.31%;N 9.97% 

1 2 : 5-T$ y - 1 - [2 - (S^ -•7)V:^n-1 - (R^ -V^n-?- 
UiC)^] -H-^^)l-7- r3- (R) - n - (yi=f-)V-FB ^) V^D-rn 

3- (R) -[1-[N- (m-WL-^h^-yiJJV^^-JV) -N- U^JV) 
y]>^nrDtr;i/]trDUi^> (6 9 Omg, 2. 2 5mmol)s hV:J^^Jl 
T^> (0. 5 0ml) ^mmV;<^)]/::^M^i/ \i (4ml) fciin^fc^s 5 
-T^y-7-7;i/:tD-l- [2- (S) -7;i/;tP-l- (R) -i/^^DT" 
Dtr;i/] -8-p{5^;i/- 1, 4 -t^t Kd-4 -;r:^V:¥y«; >- 3-*;i/4?> 
^(2 5 Omg, 8 5 0 Amo 1) ^M^. mmmm^T. 7 0»CcD$4^Sit'fcT 

2 4mmtmmmLtco i^mm^mBEm^m. m^m^^uun-^jvA (i o om 
1) izmmLfzo ^mm^io%^:i:ym^mwL (loomi) . miikm^ ( 
loomi) izxm^m. m^^m7mmi-hv^Ai:ixmmLtzo 6im. 
^mmE^u ^^yi^xm^mizmmm (5mi) ^mrLtzm. muiz 
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xdo^mmwLtio mM^imoi/mm (2mi) ^m^. n^(Dm'& 

7Kmm^^tinyi^ (5 0ml X 3) -e?5fe#L:fe^. Jmi±h^)^A^mm 

mm^. ^ttut^jvA (ioomix3) trttaibfeo m^mm±h^)^j^i: 
s :^^y-)v^m^^nm^. mm^rnvmrnh^mio. omg (20% 

^H-NMR (4 0 OMHz, 0. Imo 1/lNaOD) 6:0. 5 6-0. 
6 4 (4H, m) , 1. 2 1-1. 6 1 (3H, m) , 1. 9 2- 1. 9 6 (1 
H, m) , 2. 22 (3H, s) , 2. 45 (3H, s) , 2. 68-2. 73 
(IH, m), 3. 19-3. 31 (3H, m), 3. 59-3. 66 (IH, 
m), 3. 72-3. 77 (IH, m), 4. 76-4. 78 (0. 5H, m) 
, 4. 98-5. 01 (0. 5H, m), 5. 97 (IH, s), 8. 55 (1 
H, d, J = 3. 6 6Hz) . 

IR(KBr, disk) v:3440, 3329, 3082, 3005, 29 
64, 2937, 2877, 1716, 1620, 1549, 1506, 143 
7, 1 404cm-i. 
il!^^: 12 9-13 I'C. 

itm%m: [a] d''='"=-2 9 1. 9 0° (c 0. 2 8 5, 0. Imol/ 
INaOH) . 

:C 63. 07%;H 6. 62%;N 13.37% 
MMM :C 62. 89%;H 6. 42%;N 13.27% 

1 3 : 2, 3-i^bKP-3- n - r3 - (T?^ -i 

H-t::UKri. 2. 3-d el fl. 41 ^v>/i>;^-tj--Vv- fi -i;;i,rf^'ViS& 

3- (R) -[i-[N- (m~myv^i^iijvr^-}v) -n- 
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y]->^P7°Pb!;^b°P (12 5mg, 5 2lAmol), hVJ^^JUT 
^> (0. SOnH} ^^mi^^^J\^XJ]^-^^^ty \^ ( 1 JR 10 
-7;i/;tn-2, 3-i^fcKn-3- (S) -p?^;!/- 7 -^r^^^y- 7 h- t: U 
2, 3-de] [1, 4] -<>y:^-9-i;>-6-*;i/.-K>^ (1 3 2m 
g, SOOAmol) <^in^. ^*#ffl^Ts 1 0 0'CCD?ft^&i4iT-2 0I^TOili 

Mi^^tfeo m-^m^m&mmw:. m^m^^vu-ts}]^^ (i o omi) izmmv 
feo ^mm^io%^3:.ym7kmm (somi) Rv^mi^myK (somi) t 

u 7K^Tizxn^^i^mmm. (3mi) ^?iSTbfc^. ^?s{::t3 o^^r^a^^ii 

bfeo K)^^^ml^7K (3ml) ^Jp^. ll^cD^i47jc^M^<^POJff;i/A (50m 
1X3) xm^Lit^. 7Jc^^h::^^U'i7A7Jc^fc■tpHl 2. O^Lfeo 

'^07mm^imoi/immizxDE7 . 4\zm^^. ^ttti:t^)VA (loo 

mix 3) iCTtftffibfco ^7Xei^^:^^U'>A-e^!ltm^ ?§$I^Mffi®*bfeo 

fB<b-^i^i3 5mg (7 0%) mm^thxmtzo 

^H-NMR (4 0 0 MHz, 0. IN-NaOD) 6:0. 56-0. 60 ( 
4H, m) , 1. 45- 1. 5 0 (IH, m) , 1. 52 (3H, d, J = 6. 
59Hz), 1. 99-2. 01 (IH, m), 2. 32 (3H, s), 2. 8 
6-2. 88(1 H, m), 3. 21-3. 55 (4H, m), 4. 22, 4. 
45 (eachlH, ABq, J=ll. 36Hz), 4. 57-4. 59 (1 
H, m) , 7. 04-7. 0 8 (IH, m) , 7. 80 (IH, d, J = 9. 0 
3Hz) , 8. 32 (IH, s) . 
M: 2 2 7-2 2 9'C. 

itm^^: [a] d'' ' = -1 3 1. 00° (c 0. 2 0 0, 0. Imol/ 
INaOH) . 

TtiM^^m : C21H25N3 O.tLX 

mmm-.C 6 5. 78%;H 6. 57%;N 10. 96% 
mmm :C 65.49%;H 6.55%;N 10.82% 
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1 4 : 7-^3- (R^ - n - fj: ^;i/y$ y p-7°D Kn 
'J>:;>-1 ->r;^-l - (R) -•y) v±u-^mh) -^y^n-ruv 
-8-7<^;i/-1 . 4-i^hKP-4-:^jrV:3ryi)v-3-±;i/;K>i^ 
3- (R) -[1-[N- {m^my'h^iy:^JV^^-)V) -N- (x5^;i/) 
y]^'^D7'Dt:;i/]ifp (2. I6g, 8. 40mmol). h';ji^;i/ 
(4ml) K (10ml) l::iiPx.fc^s 7-7 

;i/7f-D-i- [2- (S) -yMu-1- (R) -^^nrotf;!/] -8-^ 
4-i?t h*D-4-:^^V:^/ U>-3-3!j;i/:4?>^ (1. 9 5 g, 

7. 0 ommo 1) ^spx.s mmmm%T. i o o°co?a?&ft>iiT 5 immmm 
mm^LTzo mmm^m&mMm. m^m^^uun-^)VA (i 5 omi) izmmi. 

fzo mmm^lO%^:r:ym7mm (lOOml) ^ mukiM. (lOOml) 

mu 7i<.^y{^xmmmi>^m^m. (lomi) ^mrbtz'^, ^m^xso^m 
mnvtzo msm^imoi/iim (2 0mi) mn^. n^om'i^TKmm^ 

^^DD^;i/A (lOOmlxS) xm^Ltz^^s Ti^m^hi- Y V ^ Aym^l^Xp 
Hi 2. OtLtzo ^m^<D7i^m^^lmol/limiz.XiyE7 . 4l3^M^ 
, ^D^J}^;^A (15 0mlx4) lizxmiiihtzo mykmm± V V ^ AX^fm 

. mm^Mi&^^Lrzo n^ntzm^!^^:!:-^ ^-ji^^mm^Bmm^. imn 
mLxmm^^i. eig (55%) ^n^^mtLxmzo 

^H-NMR (4 0 0 MHz, 0. Imo 1/lNaOD) ^ :0. 5 7-0, 
63 (4H, m), 1. 04 (3H, t, J = 6. 95Hz), 1. 19-1. 
25 (IH, m), 1. 47-1. 64(2H, m), 1. 97-1. 98 (1 
H, m), 2. 40 (3H, s), 2. 70-2. 73 (2H, m), 2. 86 
-2. 87 (IH, m), 3. 26-3. 28 (3H, m), 3. 61-3. 6 
3 (IH, m) , 4. 0 2-4. 0 5 (IH, m) , 5. 03 (IH, dm, J 
= 64. llHz), 7. 07 (IH, d, J = 9. 26Hz), 7. 98 (1 
H, d, J = 9. 26Hz), 8. 43 (IH, d, J = 3. 41Hz). 
IR (KBr, disk) v:3294, 2964, 2848, 1699, 16 

75 



1 2, 1 5 0 8, 1 47 3, 1 4 3 1, 1 3 9 6, 1 3 ^, 1 3 5 0, 1 3 0 
8, 12 6 1 cdV W 

mjk: 19 1-19 4'C. 

itm^m: [q:]d'^-^=-2 3 6. 5 5" (c 0. 145, 0. Imol/ 
INaOH) . 

:C 66.81%;H 6.83%;N 10.16% 
:C ee. 52%;H 6.86%;N 10.03% 

MMm 1 5 : 1 - (->>!7n rptf ji/^ -8-,(^;v-7- [3- (R) - n - 

3- (R) -[i-[N- (m^myv^i^ij)vyr^-ji) -n- c^f-;!.) 

y]i/^n7'Dfc!;i/]tfPUi^> (8 8 Omg, 3. 2 5mmol)s hUx5^;i/ 
TK> (1. 0ml) ^^|g^S^^^;i/X;i/7lN:3pi/K (5ml) 1- 
i/^tiyulfJV-l 8-^^)1-1, 4-S^t KD-4-;t^V:^ 

>";>-3-:i7;i/>i^>^ (4 2 5mg, 1. 6 3mmo 1) ^m^. mmmm^ 

T^ 7 0'C©^ft^Stt>lZT3 8^^iP^il^Lfco SiiS^g^MEMlSg^s B^^^ 
|^^x5^;i/ (2 0 0ml) fci^g^bfco 1 0 %^x>^7j<Mrt (100 

ml) #^*M7lc«fe^:^^'J'>Afc:T^^bfco 63i^s ^W.^ 

MKmmu M^ri^xm^^tcmim (6mi) ^^grtfe^s ^Mfc:t3o 
^mmnvtzo Kmi^imo i/mm (i 2mi) ^m^s mmm'^^ym 

m^^tiu^s)VA (5 0mlx3) T'^Jfertbfc^s Tmihi- h V ^ AT^mWilzx 
pH12. Oilbfeo ii^t4©7X^M<^lmo l/lil^fcTpH?. 4fc^^ 
i^Dn4^;i/A (100mlx3) KiTjftmtfeo Mzlc?5S^:J- h ij «>AT|gj^ 
^^ «?^M£Eg*Lfco ^l^nfcagti^i5^y-;i//2-rD>'iy-;i/©?g^ 
^^^ckb^Ms^HM^s ME^bT^f3<b-^3 3 Img (5 3%) 

^H-NMR (400MHz, CDCl3)<y:0. 57-0. 65 (IH, m) 
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,0. 87-0. 92 (1 H, m),0. 97-1. O^IH, m) , 1 . 1 
1-1. 18 (^m),l. 28-1.34 (1H,W) , 1. 6 4-1. 
71 (IH, m), 1. 99-2. 021 H, m), 2. 45 (3H, s), 2 
. 50 (3H, s), 2. 71-2. 76 (IH, m), 3. 32-3. 36 ( 
3H, m) , 3. 64-3. 7 0 (IH, m) , 4. 01-4. 05 (IH, m 
), 6. 99 (IH, d, J = 9. 06Hz), 8. 131 H, d, J = 9. 0 
6Hz) , 8. 8 5 (IH, s) . 
m^: 1 9 0-1 9 2''C. 
TXiM^^m: CazHz^NaOahbT 

:C 69.27%;H 7. 13%;N 11.02% 
mmm :C 69.00%;H 7. 16%;N 10.96% 
mm2 5 : x^;i/ 1- ( 2 --ru^T^.^Jb) ^»»a-7-D/i>^jb;Ki>r^>]y 

x^;i/ l-T-lr^;i/i/^D7"D/^>*;i/7j?^^>l/-h (2 0 0g, 1. 2 8 
mol) <fex^y-;i/ (1 0 0 0ml) IzmML. zK^it^^Tx M.m (7 2. 7 
ml, 1. 41 mol) ?&?gTbfco mrmrm. SJi&M^30''Ct:#^bT2 

mmmnLtco ^k^t. m^miz:^ (i o o omi) ^m^tc^. mzmmvtc 

o ^illtl;&l^^x5^;^ ( 7 5 0 m 1 X 2 ) IciTJAm^s 1 0 %^:tmm± h U »> 

^Tkmm (5oomix2) . ts^«#7jc (5oomix2) mmm^L, m 
s (9 7%) m^m^i^thxmtzo 

^H-NMR (400MHz, CDCI3) ^ 1. 30 (3H, t, J = 7. 1 
Hz), 1. 60-1. 63 (4H, m), 4. 22 (2H, q, J = 7. IH 
z) , 4. 49 (2H, s) . 

TLC:Rf = 0. 7 {n-^^^> :mm::r.=^)V=3 : 1) . 
##^J 2 6 : i^JL^)V^.-Xyi-.ymm 

i?x.^j]/:i^xyt^yT'ty^-h (lOOg, 4 4 6mmol)^x^>' 

(2 7 5ml) ^^mnr. 2moi/i7i^m^i-hvoA7Km 
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m (2 7 5ml, 5 5 0mmol) ^?gT^, MUl^X immnbtzo 

^m&m^. mm^xm^^^mim\cxm'&iiLmmm:i:-9jv (200 

mlx4) s ^DDpj^;i/A (1 0 0mlx2) . 5%^^y-;i//^PD4^;i/A 
(2 5 0ml X 2) fctfSmbitio ^h^tz^m^m7km^i-h^)^AizX^ 

mhxsims ^m^m&mvxmmih^8 9g {^mm m^m^^t 
Lxntzo 

^H-NMR (4 00 MHz, CDCI3) ^ I ■ 35 (6H, t, J = 6. 8 
Hz), 2. 98 (2H, d, J = 21. 7Hz), 4. 19 (4H, q, J = 
6. 8Hz) . 

TLC:Rf = 0. 1 (^J7DD4^;^A : ;<^y-;v=9 : 1) . 

mm2 7 : 1 - f?.- FN- fl - (R) -7 ^ - jUji^fjVl -pg y 

1- (S) -7x-;i/aif-;i/T^> (12. 1 g, lOOmmol) ^T^-tz h 
(12 0ml) Ic^^U *^^M#Ts hUJ^^;i/T^> (1 5. 3m 
1, llOmmol) ^^XJ^x^^jV 1- ( 2 -:/P^T-fef-;v) S^^nrn/^ 
h (2 3. 5g, 1 0 Ommo 1) ©T-fe Nin h U;i/ (5 Om 

1) ^?t§?iiTbfco ?iSTi^Tms m^m^^mrizxi. smrmnu siis 

^S^tK (7 5ml) 13^^. Mffi^i«|gbfeo ^giSgtl^i^'f vrDl^;i/3^-7^;i/ ( 
7 5ml X 2) fcT**m^> zk (7 5ml) fc:T^5fc#bfco W^M^lmol/ 
l^^(100mlx2) {cTffttB^s CCD^147X^r^^i?^:n5^;U (lOOm 
1) {::T^Jfe?fbfeo c:©^147j<:^^SJ^2mol/l7fc^<b:^hU'i7A7jc^?t (1 

oomi) ^m^s MfctSMWTK (1 oomi) ^m^tz'^. mm^^j^/ (i 

OOml) {CTJAmb^co ^mm^7K Cl O Oml) . ISfn:t^7j< (1 0 Oml 

) (DMi^m^'^. m:mm±Yvr^A}zxmmLtzo ^m^^ ^m^mzmmL 
Xs mm^h^^ 18. 6 g ( 6 8 %) ^mm^m^ii^hLxmtzo 

iR-NMR (400MHz, CDCI3) 6 : 1. 17 (3H, t, J = 7. 1 
Hz), 1. 38 (3H, d, J = 6. 6Hz), 1. 48 (4H, s), 3. 
71 (IH, q, J = 6. 6Hz), 3. 86 (2H, d, J = 2. OHz), 
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4. 1 0 (2H, ^ J = 7. IHz) . 

2 8 : 1- r2 - FN- f y -N- [ 

A^: 

(1 5. Ig, 76. 8mmo l) h^t Kd 

(1 2 0ml) ti^^^U :?K^^T> 1, V-ti)Vr^-)VtP-( 

(13. 7g, 84. 5iamoi) mn^fzm. ^uizx immmnLtzo 

?S{C7X^^TJCTai^;i/ 1- [2- [N- [1- (S) -y ^l-jijl^j],} 
^] T-fe^;i/] 2/i^D7"D>'t>:3b;i/7l?dpi/U-h (17. 6g, 6 4. Ommo 
1) 0«xh^tKD7^> (3 0ml) ^r^^?^T^, ^iSfcT 1 ^P^ti?^ 
Lfeo Sra{::lmo 1/li^^ (lOOml) (100ml) § 

*0;?.s tttB^-fm ^^^^^S-mUfco TKB^mm:^^))^ (1 0 0ml) tdTtt 

tii^s ^t)-y-fe^^^iginsw7jc (10 0ml). m.mikm.7k ( i o o m i ) 

^fB^b^i^2 8. 7g (9 9%) ^n^->ti^yythXmzo 

t^:n^jl^7i'^7.7t^ymm{3 2. 8g, 1 6 6mmo 1) §to^>-lf> (7 0 
0ml) izmmv. N, N'-i^^f-;i/3jx;i/AT^ K (1ml) ^iD^fc^. ^ 
;t-;i/iJ7Dij K (18. 2ml, 2 5 0mmol) ^Mts 1. S^m^M^ 

bfeo m^m^Mc^^s MjEjiliu ^^h;i/x> (loomi) ^io^. miz 

(3 0 0ml) fcl^PU :yc^^#Ts 1- [2- [N- [1- (S) 

-7x-;i/xf-;i/] T^y] t/^5'P7•D/1>*;^J^^>s/l/~ h (4 5 

. 7g, 1 6 6mmo 1) CDl^TlCT^b^b KD75> (3 0 0ml) ^?gj3<fct;f 
h U:3^^;i/T^> (2 5. 1ml, 1 8 Smmo 1) ^?iT^, zK^^Ti^T 1 . 

5^p^s muizx 2mmmnLtzo mswu^imoi/i^m (3oomi) t 
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(3 0 0ml) <^iD^. tftm^fm ^mM^^Ltzo :kmmm 

(3 0 OmWtiTJAm^^ ^h^fcm^^mSlkiK (3 0 0ml) 

^ fm±m^ (3 0 0ml) ®jlit?5fe?^U ^7ka^:^hU'>A{c:T^^Lfeo 
6MtMffiiMbTaiB{h^4 3. 6g (7 0%) ^^fi^>Dyr^ 

^H-NMR (4 0 OMHz^CDCla) <^ : 1. 14, 1. 20 (3H, t, 

J = 7. IHz), 1. 29-1. 68 (13 H, m), 2. 85, 4, 69 ( 

2H, dd, J = 9. 5, 20. 7Hz), 3. 18, 4. 55 (2H, d, J 

= 22. 2Hz), 4. 06-4. 22 (6H, m), 5. 42, 6. 05 (1 

H, q, J = 7. IHz), 7. 26-7. 37 (5H, m). 

MS (m/z) : 4 5 4 ( [M+H] ) 

TLC : Rf = 0. 1 (n-^dr-9-> :0^Jif-;i/= 1:1). 

#%^?|J2 9 : 4- (1 -3ihjF->±jV;h--}V->>»D-7°DKji.^ -1 - ri ^ fS 

) -7x-;ux^;i/1 -3-t^n»)V-^-:;hV 

1- [2- [N- {VJL^)\/its7.itsJ7^^)]/) -N- [1- (S) 

-7ai-;i/xf-;i/] T^y] T-fe^;H i/^DrD^iv^b;!/?}^^^/!/- h (2 5 
. Og, 5 5. 2mmol) ^h;i/x> (2 5 0ml) *l^m*ITx 
^Hm7^h^^>*Ue7A (7. 40g, 66. 2 mmo 1 ) ^^-^ricin^feo ^ 
^^^^^M^3T1 5^^Mm 1 0%^x>^^M (2 5 0ml) ^l^^x 
5=-;!/ (2 5 0ml) <&ijP;i. Jftm^m W^^^^bfeo 7fc^<&i^^x^;i/ 
(2 5 0ml) ICTjftto^s ^t>-&;fe:^M<£IS|[iaW2lc (2 5 0ml) ^ m\ 

(2 5 0ml) (Dm^^w^. mmmi-Y^)^h\z.xmkhfzo ^mk 

:i^^a:^;i/=2 : 1-1 : 2^^^^^^. ^^IBYb-^l 2. Ig (73% 
) ^m^^'n^/r^bTlifeo ^c*s PCT/JP9 
6/0 0 2 0 S-^JcM^tifcT^-^^-Stbfeo 

^H-NMR (400MHz, CDClj) 6 : 1. 18 (3H, t, J = 7. 2 
Hz) , 1. 6 0- 1. 6 3 (7H, m) , 3. 80 (IH, dd, J=l. 5 
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, 9. OHz), 4. 07-4. 11 (2H, m), 4.^ (IH, d, J = 

9. OHz) , sAs (IH, q, J = 7. IHz) ,W 8 4 (IH, t, 

J = l. 5Hz), 7. 24-7. 36 (5H, m). 

MS (m/z) : 3 0 0 ( [M+H] ) 

TLC : Rf = 0. 5 (n— sdpf-> : @^^a:^;i,= 1 : i) . 

##^J 3 0 : 4- fS) - f t -j:K:^-V>b;]/^C-;i/V<^DrnK;M -1- [ 

4- (l-:nh:^i/:^;i/:f}?-;i/^^DrDfc:;i/) -1- [1- (S) 
-3-fDU>-2-:t> (12. 1 g, 4 0. 5mmo 1) 
:^f-JV il2 0ml) izmmu 5%&^mmmm (7K^5 0% ; 2 . 4s) ^ 

y^-lzHbs n-^:3e-t^> :g^^j:5";i/=3 : 2^m^fPJ;D^ Ba^il-T^mB 

-fb^tig. oog (7 4%) ^^n^i^n^yrtLxmzo Mi^mm<t'^(Di^ 

(4- (R) 2. 60g (2 1%) ^^mn^i^ n r 

t hxmzo f^s 2|s:^M#:0^^7^-i57(i, P C T/J P9 6/00208^^^ 

4- (S) 

'H-NMR (400 MHz, CDCI3) 6:0. 63-0. 65 (2H, m) 
, 1. 13 (3H, t, J = 7. IHz), 1. 12-1. 19 (2H, m), 
1. 52 (3H, d, J = 7. 3Hz) , 2. 17 (IH, dd, J = 9. 0, 
16. 8Hz), 2. 46 (IH, dd, J = 9. 3, 16. 3Hz), 2. 6 
7-2. 762 H, m), 3. 47 (IH, t, J = 8. 3Hz), 3. 96- 
4. 11 (2H, m), 5. 51 (IH, q, J = 7. 3Hz), 7. 26-7 
. 3 5 (5H, m) . 

TLC:Rf=0. 45 (n-^:3p-9-> : i^^x^;i/= 1 : l) . 
4- (R) 

^H-NMR (4 0 OMHz, CDCI3) 6:0. 7 2-0. 7 6 (2H, m) 
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, 1. 18-1. 24 (2H, m) , 1. 21 (3H, t^ = 7. IHz) , 

1. 52 (3H, . J = 7. IHz) , 2. 2 7 - 2 .•fe (IH, m) , 2 
. 44-2. 5 2 (2H, m) , 3. 14 (2H, d, J = 8. OHz) , 4. 
10 (2H, q, J = 7. IHz) , 5. 50 (IH, q, J = 7. IHz) , 
7. 26-7. 35 (5 H, m). 

TLC:Rf = 0. 5 (n— \dp-9-> : |^^x5^;i/= 1 : 1) . 

mm3 1 : 1- n - n - (s) -7 3i-;i/x^ji/i -9.-^v-4- 

4- (S) - (l-xhd^sy:ij;v4^--;i/^>^nrDl^;V) -1- [1- (S) 
trD»;i^>-2-;r> (1 0. 5g, 3 4, 9mniol)^ 
:j^^y-JV7 OmlizmmLs jJc^^Ts 1 mo l/lzk^{b:^ h U 'i/Z^idc^^gE ( 

7 0ml) ^jjp^fe^s Rmm^m.uizr 15.5 ^r^. 4 0 vizr 3 ^p^ii# 
b:feo -Rj^&^s^mE^iM^^ m-^tc7m^mm:r.^ji (7 0mi) tt^jfe^bfc 

o tKM^^^^Ts ^iMmiCXm^tU ^DD/f:;i/A (7 0ml X 3) fclTttm 
{b^9. 4 0g (9 9%) ^efeM^hbT^ifco 

^H-NMR (400MHz, CDCl3)<y:0. 72-0. 74 (2H, m) 
, 1. 21-1. 23 (2H, m) , 1. 52 (3H, d, J = 7. 3Hz) , 

2. 17 (IH, dd, J = 8. 8, 16. 8Hz), 2. 48 (IH, dd, 
J = 9. 5, 16. 8Hz), 2. 66-2. 78 (2H,m), 3. 50 (1 
H, t, J = 9. 3Hz), 5. 51 (IH, q, J = 7. 3Hz), 7. 25 
-7. 3 4 (5H, m) . 

2 : 4 - (R) - n - (^^m^h:^^^^)^^^-)^!-^ J) v^^n-r 
ph:;i/1 -1- ri- fS^ -yj,-)V:jL^)b -\ h'DD^^v-i^-^v 

1- [1- [1- (S) -7x-;i/x^;i/] -2-:t>-4- (S) -I^dU 
s;>-4--r;i/] -l~iy^tiyv2;^>ti?V7f.>m (9 . 4g, 34. 4mmo 
1) (Dh;i/x> (8 0ml) M?gt:hUx^;i/T^> (9. 6inl, 6 9mm 
o 1) ^ i^7xx;i/U>^TS^ h' (DPPA ; 10. 4g, 3 7. 9mmo 1) 
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®h;i/rn> (15ml) mm^inx.. mmmmnr. ^u^mmmn^^. i. 

(9 5ml) ^mx.s 1 smmmmmLfzo msm^m^^W:. mzmmu 
mm^mm:^^)]/ osmi) tTKidsmi) ^m^tzo mtamim. 

m^^niU 7jc«<^S^^x5^;i/ (9 5ml) tTjftaibfco ^to'^tz^mm^f^ 

m^m7K (9 5ml) izrm^m. mymm^hv^Aizx^mLtzo ^mwis 

A :^iS^y-;i.= 5 0 : immmxmm^t^lO. 7g (90%) ^m^T 

"ejvyTXtLxntzo 

'H-NMR (4.0 0 MHz, CDC I3) 6:0. 5 6-0. 8 5 (4H, m) 
, 1. 37 (9H, s), 1. 51 (3H, d, J = 7. 3Hz), 2. 32- 
2.44(3H, m),2.79(lH, dd,J = 7.3, lO.OHz), 
3. 36 (IH, m) , 4. 66 (IH, brs) , 5. 50 (1 H, q, J = 
7. 3Hz) , 7. 2 6-7. 34 (5H, m) . 
TLC:Rf = 0. 15 (n-^^'^y : mm:^f-)l= 1 : 1) . 
0%m3 3 : 3- (R) - n - (m=m-rh:^^y±)V^.-)V'F5 ^y?7n-T 
Ph';i/1 -1- ri- -^^-;r.^^) bi Kni)^>?v 
4- (R) - [1- {.^^wcrY^^^f^)^yif--)^^TXJ^ e>'t>nrD t:;i/] - 

1- [1- (S) V.Xi^)Vy-2-'^y (10. 4 g, 3 0 

. 2mmol) =£^7j<^h^l:h'D7^> (10 0ml) fc^^SU M^#HM 
T> :>J<^^Tfc:Tl. 0M:^7>-7^h7t KD77>m/7^h^bh'D77> 
^?g(9 0. 7ml, 9 0. 7mmol) >&fg)o< [5?iTbfeo ?^TS^m tK 
^^TA^^^MfclTl 6^P^M#Lfco 7K^^Ts mm\:.^m.ti^)tf h (25.0 
g, 1 8 Immo 1) 07jc^M (1 0 0ml) :^{9)o< bin^fe^x 1. 5^P^ 
MM^bifco Sii&ittMl^^s (10 0ml X 2) fctMmu 

ID^^JC (10 0ml) llT?$fc^bfeo ^aM^MTkigS^:^ h U e^Aidt^^^s 
'bWk. 5?g<^MJEaigbfco ?iM2^^^i^U*'j7';i/^'Dv 7^— lcf^^• bs 
i^DD7js;i/A:7i^>'-;i/=100 : 1-3 0 : l^mffPa:Ds ^IBfb^S. 
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20g (8 2%) ^m^m^tLxmtco 

'H-NMR (4 jftyiHz, CDCI3) (5 : 0. 6 2 brs) , 0. 

75-0. 88 (2H, m), 1. 35 (3H, d, J = 6. 6Hz), 1. 4 
1 (9H, s) , 1. 63 (2H, m) , 1. 8 8-1. 9 2 (IH, m) , 2 
. 14-2. 17 (IH, m), 2. 27-2. 34 (2H, m), 2. 63 ( 
IH, brs), 3. 15 (IH, t-like, J = 6. 6Hz), 5. 10 
(IH, brs) , 7. 23-7. 33 (5H, m). 
MS (m/z) : 33 1 ( [M + H] ) *. 
TLC:Rf = 0. 4 (^PD5^;i/A : ^^y— ;V=9 : 1) . 
mm3 4 : 3- (R^ - n - (^=^m^ h^^y±)],:n-)h-FS J) ^y^urr 

3- (R) - [1- (m~WLrh^t^ij)vr^=i}iT^j) i/^D7°Dtr;i/] - 
1- [1- (S) -7x-;i/x^;i/] t:DUe^> (2 7 0mg, 0. 8 1 7mm 
ol) <&xi$^y-;i/ (1 5ml) Ici^^U 1 0%^^^t^^Ammmm (yi^^S 
2. 0%; 2 70mg) ^H^tzm. mBE®zK^#HMT. 4 0'C{3T3^^Ji 

5mg (^&m ^m^i^u^yytLxntzo 

^H-NMR (400 MHz, CDCl3)d:0. 89 (2H, brs), 0. 
79 (2H, brs), 1. 42 (9H, s), 1. 43-1. 50 (IH, m 
), 1. 86-1. 88 (IH, m), 2. 15-2. 19 (IH, m), 2. 
68-2. 72 (IH, m), 2. 90-3. 07 (3H, m), 4. 92 (1 
H, br s) . 

##^J3 5 : l-^>-::;;i/:^dr->i7;i.fe; i/-3- (R^ - n - (m^mfh 

3- (R) - [1- (m~myh^iyitj)Vr^-)]yT.^J) t/^uyu\f)i2 - 
1- [1- (S) -7ai-;i.x.^;i/] \^v^}i^y (1. 7 Og, 5. 1 5mmo 
1) §i^^DD^^> (3 4ml) iz^^u zK^^^#Tx -<>i:;;i/^DD>J^;i/ 
^-h (1. 10ml, 7. 7 3mmol) ^r^Tbfeo MiiS?g$^^lCT2. 

84 



mmmnm. 4^cict:i. sm^mwhtzo m^'^.m^^^mz^hs 

: ^IB-fb^tll. 40 g (7 5%) ^m^->u yrtLxntc. 

I^s ^^mi^om^y'-^lt. P CT/J P96/0020 S^fclBil^nfeT" 

'H-NMR (400MHz, CDCI3) <5:0. 70 (2H, brs) , 0. 
80 (2H, brs), 1. 41 (9H, s), 1. 63 (IH, m), 1. 9 
2 (IH, m), 2. 25 (IH, m), 3. 07-3. 12 (IH, m), 3 
. 29-3. 31 (IH, m), 3. 56 (2H, m), 4. 85 (IH, br 
s), 5. 12 (2H, s), 7. 33-7. 36 (5H, m). 
TLC:Rf = 0. 4 (n-^^-9-> : P^x5^;i/= 1 : 1) . 

6 : 1 —<y^J)V±:^^y±)V^.-l V-:i- (R) - n -FN- (m= 

ji^bfciirW{3i-^>i;;i/7j-^r^>>b;i/jK:n;i/-3- (R) - [l- im=m. 
yv^i/i3jvi^—)]/TKy) 5^^DrDt:;i/] trnui^v (i. 4 0g, 3. 8 

9mmo 1) X N, W-i^^^JVt^JlAT^ K (7ml) s ^'fb^ (9. 0 g 
, 3 9mmol) ^ i5ckt!fa'>'fb^^;i/ (2 4ml, 3 8 9mmol) ^Xti. 

x^;i/^5fe?#) 5^s<^gf^x^;i/ (10 0ml) {iT#i^t;feo ^<Dmmm^ 

7k (50mlx3) s tain:feii7fc (50ml) (DMi^im^'^. M^mmi-h*)^ 

. 3 1g (89%) ^mn^t/u^yytLxmzo i^. ^^momT^-^ji 

s PCT/JP96/0020 S^lzmm^tltzy'-^t-WiLtzo 
'H-NMR (400MHz, CDCI3) 6:0. 83 (4H, brs) , 1. 
4 2 (9H, s) , 1. 5 5 (IH, m) , 1 . 8 8 ( 1 H, m) , 2 . 2 8- 
2. 43(1 H, m), 2. 83 (3H, s), 3. 02-3. 04(1 H, m 
), 3. 25-3. 33 (IH, m), 3. 55 (2H, m), 5. 12 (2H 
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, s) , 7. 3 2-7. 3 5 (5H, m) . 

MS (m/z) : 4 ( [M+H] ) *. 

TLC : Rf = 0. 4 (n--.dp-9-> : @^^x^;V= 1 : 1) . 

mmS 7 : 3- (R^ - ri -FN- fm=j9&yKj^-Vi7Jl/7tf-;i/^ -M- ( 

1— ^>S^;i/^dps^i3;i/4f-;^-3- (R) - [1-[N- {m~myv^iy 
-N- T^y] ->^D7°Dt^;i/] t:p'js;> (1. 3 1 

g, 3. 4 8mmo 1) <^x^$7y~;i, (1 Sml) Ic^U 1 0%yl^i;>i7A 
M^M^ (7jc^5 0% ; 0. 6 5g) ^iP^s mEcD7jcm#fflmTs ^^StiT 5 

^H-NMR (4 0 0MHz, CDCI3) ^ :0. 80 (4H, brs) , 1. 
46 (9H, s), 1. 81 (IH, m), 2. 04 (IH, brs), 2. 2 
8-2. 42 (IH, m) , 2. 54 (IH, brs) , 2. 84 (3H, s) 
, 2. 8 8-2. 9 6 (3H, m) . 
TLC:Rf = 0. 1 (:^nD3^;i/A : ;««^y-;i/=9 : 1) . 

mm 3 8 : 3- (R^ - ri - PN- (m =m':rh3f-^^i,jh^.=.)v^ -n- ( 
^»;v^ ->>»d^dk;v1 -1- ri- (r-) -7:n-)b^^)bi Kn 

u-:;>-2-:H-v 

4- (R) - [1- {m^mzrY^t/t!)],'^.-}]yT^^) i/^prDif;i/] - 
1- [1- (S) -7i-;i/x^;i/] trpUS^>-2-;t> (7. 87g, 2 2 
. 8mmol) ^V;f>^M^)]/ATXY (10 0ml) ti^^g^U *^^Tfc:T 6 
0%?4t4zK*<b:Hhije7A (1. lOg, 2 7. 4mmol) ^wXx^^f^m 
W^bfc^s ^MM#Ts (7. 11ml, 114mmol) T^mT 

bfeo ?smm s«^^st^?sfc:T 1 mm\m\.fc. wvi. e o^^^si^ 

TK^'fbi-h U >>A (2 9 6mg, 7. 4 Ommo 1) h3>><t:p<5^;i/ (1.0 0 
ml, 16. Immo 1) ^^Jnbfe^s 4 O'CfcT 2 4^P^M#bfco tK^^M 
SifeM^^{;:mii^'fbT>^->>A7lc^M (100ml).7K(150m 
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1) ^M^tzWi. (3 0 0mlx2) fcTtttBL^o -^fc-frfe^^ 

?^7jc (lOOmlW) . $^m:kmi (1 OOmlx2)lfcti5fe?^^, 

*>7;i/^D 7 -f—trf^U i57DD4^;i/A : ^^y— ;i/=5 0~3 0 : 1 

mm^mmih^m . ssg 02%) 3&^^?ft>Ki^hbTit;feo 

^H-NMR (4 0 OMHz, CDCI3) (5 : 0. 8 3 (4H, m) , 1. 3 2 
(6H, s) , 1. 38 (3H, s) , 1. 51 (3H, d, J = 7. IHz) 
, 1. 61 (3H, d, J=16. 6Hz), 2. 43 (IH, m), 2. 68 
-2. 81 (3H, m), 3. 21 (IH, m), 5. 48-5. 50 (IH, 
m) , 7. 2 6 -7. 3 6 (5H, m) . 

##^J3 9 : 3 - (R) - ri - FN- f m=3S>^-7 K:»^./-f7Jl/d^-;b^ -N- ( 

->>^prDK;i/l -1- ri - fs^ --t-c-jixx^;!,-! ko 

3- (R) - [1- [N- m~mrv^i^it])]yr^=L)]y) -N- T 
^y] e/^nrnt!;!/] -1- [1- (S) -:7xn;i/ai5^;i/] t^niJ>:;'>-2 
-:t>i7. 53g, 21. Ommo 1) ^^RtKx h^t KD7^> (7 0ml 
) t;:^l?U ^K?^«#Tn 1. 0M>}f5>-7^h^bKD7^>^f*:/7^h^t 
Kd77>^?S(6 3. 0ml, 6 3. Ommo 1) ^^JiTbfeo ?iT^T^s 

m^w^Mmfzx2ommmnhtzo ^^y. mmti^)^j^ n. 2 2g) ©tk 
mm (7 2ml) ^i^-o<y)mTm. i. smmummm^Ltzo m^m^mu^ 

-e^^ai^s zK (1 5 Oml) ^mt. mm:r.^JV (2 0 0ml X 2) ttJfttHb 

^ ^t>'^tz^mm^m\±i^7i(i (2oomi) xm^^. mTmm^hv^A^ 

19 g (9 9%) ^li^i'PyrhbT^feo 

^H-NMR (400MHz, CBCl,) 6 : 0. 73 (4H, m), 1. 35 
(9H, s) , 1. 3 6 (3H, s) , 1. 6 1 ( 1 H, m) , 1. 8 5 (IH 
,m), 1. 97(1 H, m), 2. 27(1 H, m), 2. 50-2. 58( 
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2H, m) , 2. 7 9 (3H, s) , 2. 9 9 (IH, 3. 14-3. 1 

9 (IH, m) , 2 7-7. 3 0 (5H, m) . W 

mm4 0 : 3- (R) - n-FN- (^^m-^h^^yij)V7i'.-)V) -N- r 

3- (R) - [1- [N- m=myY^tyi^)V:!f^-)\^) -N- T 
^y] i^^uru\^j]y2 -1- [1- (S) -7x-;i/a:^;i/] i^pi;s;> (7 
. 19g, 2 0. 9 mmo 1) (7 8ml) Ic^^U 10%/1^ 
S^-^A^^^MIi (7X^9-5 0%; 3. 9g) ^M^. mHCD7K^#gSmT^ 4 0-C 

mmi\j'^m4. 3 8g (^*a9) ^^fe^^P^vT-^UTlifeo 2(s:figii#:©^H- 
NMRt^-^J's TLC©Rf litis ^K:iB®bfe7^-i$^lc:-Stbfco 
'H-NMR (400 MHz, CDCl3)d:0. 80 (4H, brs), 1. 
4 6 (9H, s) , 1. 8 1 (IH, m) , 2. 0 4 (IH, brs) , 2. 2 
8-2. 42 (IH, m) , 2. 54 (IH, brs) , 2. 84 (3H, s) 
,2. 88-2. 96 (3 H, m). 

TLC:Rf = 0. 1 (^DD3tv;i/A : ^^>'-;i/= 9:1). 

##I?'J4 1 : 4- (R^ - n - FN- f^=i8^-/ K j^^>V±;i/7K- Jl.^ -N- ( 

x^;i/) ->>»DrDt^;i/1 -1- ri - (R^ -^^c-ji/x^jul ko 

4- (R) - [1- (m~m'^h^t/-^)i^^-)]^T^j) i/^DT-nt:;!/] - 
1- [1- (S) -7x-;i/ji^;i/] trDUi^>-2-;r> (4. 1 6 g, 12 
. Immol) ?&i;^f-;i/;Jx;i/AT^ K (5 0ml) fc^^SU M^#HMTs 
mUlzX60%m'i^7mi\a±h^)^l< (580mg, 14. 5mmol)*iP^ 
TlO:&P^jt#b;fe^s H-^ibx^;!/ (4. 8 7ml, 6 0. 5mmol) 
Tbfco ?^mm ^Ji&M^?S^g?afe:Tl 5^^«#bfco ^^^M#T^ ^ 
jSMrt{c|gM<ti7'>^^'>A7K^M (15 0ml) ^m^tz^^s 

(15 0ml X 2) ^ttmbfeo ^biife^^^Tlc (1 5 0ml X 2) s fig 
m±m7}^ (15 0ml) ©Jiti^Jfem i^7K«S^:f h U "^AtlT^jibfco 531 
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^H-NMR (400MHz, CDCl,) 6 : 0. 49-0. 80 (4H, m) 
, 1. 0 2-1. 04 (3H, m) , 1. 37 (9H, s) , 1. 49-1. 5 
1 (3H, m), 1. 92-1. 94 (IH, m), 2. 04-2. 06 (IH 
,m), 2. 36-2. 38 (IH, m), 2. 67-2. 70 (2H, m), 
3. 20-4. 23 (2H, m), 5. 48-5. 50 (IH, m), 7. 26 
-7. 5 2 (5H, m) . 

mm4 2 : 3- (R) - ri- FN- (m^m-:rh^>y-ii)h-^;-}]y) ~n- ( 

-y^uruv.)V] - i- ri - fR-> -^x-ji/ji^^jui kp 

4- (R) - [1- [N- im^myV^i^tiJ]^yfs-)]^) -N- (x^;i/) t 
^y] i/^tiru\^)]y] -1- [1- (S) -7x-;i/x^;i/] tpiJi;>-2 
-:r> (4. 56g, 12. Immo 1) >&M7k7^ Kn75> (8 0ml 
) fc^^SU 7lc?^M#Ts 1. 0M>}f^>-7^h5t KD75>m/7^h^t 
Kn7^>^^g(48. 0ml, 48. Ommo 1) :&?gTLfco ?gTillT^^ 

Mj&$g<^:>X)^T36^e>^?afcTi 6i^^^i$bfco ^ji^sm^m&mmm. n^m^ 

x^y-;i.:7lc=9 : IS-^^^g (10 0ml) ^Jn^s h'Jx5^;i/T^> (5 

ml) ^mmWi. 4mmmmmm.htco Kmrn^mu^-r^^^w^. ^m^L. 
m^m^mimmTK (loomi) mt. ^nuvt^jiA (ioomix2) 
Tttmu ^t>^tzmmM^miikm(. (loomi) -^mw^. mpmmi-v 

h^^7^-fc:ftU ^DD7ix;i/A : ^^y-;i/= l O 0 : 1-9 5 : smUi^ 
Xmm^h^4. 2 6g (9 9%) ^^^i/Dyri:bTI#feo 
^H-NMR (400MHz, CDCl3)<y:0. 54-0. 78 (4H, m) 
, 1. 0 9-1. 11 (3H, m) , 1. 3 3-1. 43 (1 3H, m) , 1. 
84-1. 97 (2H, m), 2. 26-2. 28 (2H, m), 2. 56-2 
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. 5 7 (2H, m), 2. 86-2. 96 (IH, m) 13-3. 18 ( 

2H, m) , 7. ©-7. 30 (5H, m) . W 

3 : 3- (R) - n-FN- ftl=3^y N jF>V-fa;i/df ~ Jl/^ -N- ( 

3- (R) - [1- [N- (mBmyh^i/tlJV:r^-)\y) -N- r 
^y] ^>^D7'Dtf;i/] -1- [1- (S) -7i:r;i/x^;v] t!D>;i^> (3 
. 0 1 g, 8. 4 Ommo 1) ^Ji^S^y-;!/ (1 2 0ml) icmMU 1 0%^^ 
^i?e?A^^l!!li£ (2lc^5 0%; 3. Og) <£^^OJi^ mjBE®7jc^||fflmT> 4 0 

16g (^ae^) ^^^^S/D';/7°i:bT#feo 
^H-NMR (4 00 MHz, CDCI3) 6:0. 83-0. 85 (4H, m) 
, 1. 46 (9H, s), 1. 74-1. 82 (IH, m), 2. 16-2. 1 
8 (2H, m), 2. 43-2. 52 (2H, m), 2. 90-2. 99 (2H 
, m) , 3. 2 1-3. 24 (2H, m) . 
##^J4 4 : 2. 3. 4-M J>»Dn^iL^iS^ 
:^m<\ji-hV^2^ (45. 42 g, 1. 090mol):&2k (220ml) 
^^T. (1 6. 8 5ml, 0.3 2 7mo 1) ^ 5^**{:J-T?iST 

Ltzo m^^m.^ovizxis^mmwLtcm. i^b< o°cic:-t2' , 3' , 4' 

- h >;^DDT-fe h7xy > (2 4. 4 0g, 0. 1 0 9mo 1) CDy:t^-9-> 
( 2 2 0 m 1 ) mm^ 3 0 ^d^{tT?iT bfeo ^?at:t 1 4 I^F^S#^^ zK ( 3 
5 0ml) ^1in^i^^tiu^^> (3 5 0ml) ICXm^Ltzo ^^fltzH^M^ 

h;i^x>:^fflV>Tit^^^§:it{cJ;oT7ki9'<&^^^fB<b'^2 2. 3 3 

g (9 1%) ^mnBnMthxmtzo 

^H-NMR (400MHz, CDCI3) 6:7. 58 (IH, d, J = 8. 

3Hz), 7. 70 (IH, d, J=8. 6Hz). 

0%m4 5 : (2. 3. 4-h^]^uu^-^-/^ }V) mm:x.^)V 

2, 3, (4. 51g, 20. Ommo 1) ^y'V^ 
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fcKD7^> (SOml) lc:^^U tK^^T^ tDVy^^^-Jli^^ KV'J-Jl (3. 

8 9g, 2 4. omii^i) ^M^. MMi^x smmmnhtil^Am) o 

v'D>^^yni5^;i.3^;;^7";i.:Ey:^7»;e7A:^ (6. 8 1g, 4 0. Ommo 1) 
(80ml) tiMMU ^^T. hV:x:-^)VTK> (13. 9ml 
,100. Ommol) ^U^ih'^^:^i^y;7A (5. 7 1 g, 6 0. Ommol 

) ^ijuttco mui^x smrsmni^tcmm^m^k^u eic{::±f3A?t=&i o 

^3!p{tT?gTbfeo 5^h^fch'D77> (lOml) ^&fflV^TArt^M;lr^?S-\l5fe 
2 0 0ml) t^iv^;^o Zfi^mm^i-^JV (2 0 0ml) f^TWtBU mm^M. 

7jc (2 0 0ml) ^x^^^s mjmmi-hv^Aizx^mLrzo mm.m^6^ 

U Ti-^^^> :mm:^^)V=5 : l(Dmm^il*^i^m<h^2 . 6 8 1g ( 

4 5%) ^nm^:t^ jvtxyxmtzo 

^H-NMR (400MHz, CD CI 3) (5:1. 25 (1. 5H, t, J = 
7. 2Hz), 1. 34(1. 5H, t, J = 7. OHz), 3. 99 (IH, 
s), 4. 19 (IH, q, J = 7. 2Hz), 4. 28 (IH, q, J = 7. 
OHz), 5. 47 (0, 5H, s), 7. 37-7. 49 (2H, m), 12 
.45(0. 5H, m) . 

##^J4 6 : 7. 8-->V>» PD-1 - [9.~ (Si) -y)lytU-^ - (n) 

(2, 3, 4-hU^J7DP^>\;>r;i/) (2. 6 8 1 g, 9. 0 7 

mmo 1) , m7mm (l Oml) i5ctt>*:t;i/h=3r^h U:!!^;!/ (2 0ml) O 

m^m^ 1 4 0 ■'C0:t^;wty^±t? 2 . 5 mmmmmmhtzo mm^EE^^m 

. ^;^x>5^fflV^T*^i^^ (3I5I) , JVtLXS 2 - 

(2, 3, 4-hV^uu^>^J>(j]/) T^U;i/^x5^;i/ffl^^tl3. 2 7 2 g 

±t'&Xn^tltci3-JiV^t/-2- (2, 3, 4- h U^^PP^>V^>f;i/) T 
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^ V jm:^^ji'm.m^ o. 2 7 2 g) ^t^^uup^^y (somi) izmm 

U m^^T> 2 (S) -yMu~i - (R) — >^;^^nt:;i/T^> • h 

(2. 4 6 7g, 9. 9 8mmo 1) 45ckt5h U:n^;i/T^> (1. 6 
4ml, 11. 7 9mmo 1) ^jlilciD^> ^?aK:Tl9. 5^^M#bfeo S 
ii&ISfc:@^^x^;i/ (2 0 0ml) 10%^ 3:->m^mm (8 0ml X 2 

) s mm^wm^ v u <> atk^m ( b o m i ) ^^nmiiki^jk ( a o m i ) 

*U lEMfe:i/A)Ki^M^ibT3- [2- (S) (R) -^>^^ 

D7"Ptr;i/] T^y-2- (2, 3, 4-h';i57DD-<>\;^;V) 7'iJ7U;i/^3: 
(3. 5 9g) ^ftfco 

±f3-c-^i^tifc3- [2- (s) -7;i/3i-D-i- (R) — >^^D7'Dt:;i/] 

T^y-2- (2, 3, 4- h U^DD^>^>r^;i,) i;;i/M:3i^;Hfi^^tl 
(3. 5 7g) ^^i^i^it^^e-y-V (4 5ml) {c^|?U ^J<^^Ts zlc^fb^ h U 
•^A (6 0%^:^, 4 3 3mg, 10. 8 2mmol) ^MXs ^O^SO'C© 

;t-r;w^:^±«l4^^Sn^^#bfeo ^li<^Mffi?§*bfem. nm^^na 

(15 Oml) IC^^U 1 0%^JL>mi(.mL (5 0ml) iJilFtSfP 

ikMyK (5 Oml) ^x^w^. mummi- h V ^ Aizx^mvtzo %mm^^ 

^PD7i^;^A :i^^ji^;i/=l : 2 (Dm^^tP ^mmih^ 1 . 4 7 5 g 
(48%) ^IIMfeJ^^i: Lxmzo 

^H-NMR (4 0 0MHz, 00 013)5:1. 35-1. 50(1 H, m 
), 1. 41 (3H, t. J = 7. IHz), 1. 55-1. 75 (IH, m) 
, 4. 08-4. 13 (IH, m) , 4. 39 (2H, q, J = 7. IHz) , 
4. 80-4. 98 (IH, m), 7. 53 (IH, d, J = 8. 5Hz), 8 
. 34 (IH, d, J = 6. 8Hz), 8. 57 (IH, d, J = 2. 7Hz) 

MS (m/z) : 344 (M+) . 

##^J4 7 : 7. 1 - [2- -Vib^d-p- 1 - (R^ 
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7, 8-5^^5^1:^-1- [2- (S) -7;i/:to- 1 -^jk) -i/^nrnt: 
-1, 4-5^b KD-4-;ir^V^7 ';>-3-:^;i/;}?>^x5^;i/x:;^5^;i/ 
(1. 1 14g, 3. 2 3 7mmol) ^ 1^^ (8ml) i^XU^Mm (4ml 
) (DU^^ 1 3 O''C0:t'r;WN';;^±T-2^^ilPftji^tfco Tfc (4 0ml) 5^ 
iPx.T^J<^^^s :il:fc?g^^;5mbs Tfc (5mlx2) s 5 y-;i/7k^r^ 
(5ml X 2) ^^V^i^j:.^j]yjL-y')l (5ml X 2) izxmr^U Wn^n^ 
tLXmUih-^Q 0 9mg (8 9%) ^mzo 

^H-NMR (4 0 0MHz, CDCI3) 6: 1. 4 0- 1. 8 0 (2H, m 

) , 4. 23-4. 2 8 (IH, m) , 4. 8 3-5. 0 2 (IH, m) , 7. 

67 (IH, d, J = 8. 8Hz) , 8. 38 (IH, d, J = 8. 6Hz) , 

8.86 (IH, d, J = 2. 7Hz) . 

ll;^: 1 9 8-2 0 1°C. 

tm^^: la] b''- ' = -2 4. 0° 

Tom^^m: CiaHgClaFNOg^bt 

mmm-.C 49. 39%;H 2. 55%;N 4.43% 
:C 49. 14%;H 2. 40%;N 4.33% 
MS (m/z) : 3 1 5 (M+) , 3 5 4 [ (M-f K) +] . 

1 6 : 7- rs- (R) - ri -y $yj^>»Drnb:;i/^ t^Dt)^w-i 
-8-^uu-i - r2- (^) - y)],±u-^- (R) -^^^u-ru 

7, 8-5^^5^00-1- [2- (S) (R) -^/^nrnif 

-1, 4-5^t h'D-4-;t=^V^y U >-3-;!j;i/^*>^ (2 5 3mg, 
0. SOmmol). 3 - (R) - [ 1 - (0Hii:/h^5/:;b;i/:?}N'-;i/T^ y ) 
P^urxi}^)]/] t!DU5^> (2 7 2mg, 1. 2 Ommo 1) s N-^^;i/tr 
^<;i:^> (0. 195ml, 1. 6 Ommo 1) ^5J:t>*5;p^^;^:;^;^;j^ap5/ K ( 
3ml) ©^g-^^^M^MilTx 8 0 "00:^^ ;WN-:;^±fc:T 5 5 nmiimm^n b 
feo ^mi^^j^^;^ (5 0ml) j3<ttjfl 0%^x>mzlc^?S 
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(3 0ml) tz^U ^mm^^W^. :iH^milk^{3 0ml) 

:^^y-)V=10 : KDmm^iy^^l- {3- (R) - [1- (BHMl/h:^ 

1- [2- (S) -yMti-l~ (R) -^/^prpi^;!/] -l, 

±fB^ 7- {3- (R) - [1- im~WLZrY:3^iyi])V^.=.)VT^J) i/^D 
-8-^DD-l- [2- (S) -7;i/:tD 
-1- (R) -t/'!7urx2\fJV'\ -1, KD-4-7i-=3lrVdry iJ>-3 

-:&;i/^>^ffi^^tl^&^Jci^T?iJ^^ (5ml) C^^U ^M{c:T2 0i&^^ 
:0-?gn-hfc:^bT^PD!jx;i/A ( 1 0ml x 1 0I1I1^±) \zxmr¥Ltz 
o ^5fe?^^©7KMfc^)^T^ la^^7K^'^b:^ h U AtK^^^^P^T p H> 1 1 ^ U 

Ji7b^^^DD4^;i/A (10 0ml) *5J;tJf^DD5^;i/A : p{^y-;i/=9 : l ( 
10 0mlx2) {CTttfiiU fefc-^fc^^M<^^izlcM^:^hU-i7AtT^jtb 

^- (^pd:^;1/A :p«^$7>'-;i/:zfc=7 : 3 : ICDT^fcTMil) {::T)iiS^=^ 

s y-jv-t^x.^)i:c.~y-j]y\zxx^ v-m^u msM^mLxmm^h^m 

9 6mg (3 0%) §^^^)i&7fe^bT#fco 

'H-NMR (400MHz, 0. Imo l/lNaOD/DgO) 6:0.4 
5-0. 65 (4H, m), 1. 15-1. 30 (IH, m), 1. 50-1. 
75 (2H, m), 2. 00-2. 10 (IH, m), 2. 10-2. 25 (1 
H, m), 3. 25-3. 40 (2H, m), 3. 55-3. 75 (2H, m) 
,4. 10-4. 15(1 H, m), 4. 90-5. 15(1 H, m), 7. 0 
5 (IH, d, J = 9. GHz), 7. 99 (IH, d, J = 9. 3Hz), 8 
. 3 9 (IH, d, J = 3. 7Hz) . 
ill^^: 1 2 8- 1 3 0'€. 
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im%m: [a] b''-' = -19 3. 0° . 

TU^tS-^ffii : CziJiiC IFN3O3 • 1. SHgOtb^Jj 

:C 55. 49%;H 5. 59%;N 9.71% 
^?ffiI^:C 5 5. 74%;H 5. 45%;N 9.57% 
MS (m/z) : 40 6 [ (M+H) +] . 

##^J4 8 : 7-y)V±u-l- [2 - fS) -'7)v±u-^ - (R) -^y^n 

ij > - 3 - ± >BE^ ji^ ^ ^ 

5-T^y'-7-7;i/;rn-l- [2- (S) -7;i/;tD - 1 - (R) -^/^ 
nrDif;!/] -8-^^;i/-l, 4-^h h-D-4-;r=3ev^y U^-S-:?!?;!/ 
Ji^^^x^;!/^;^^^;!/ (1. 4 14g, 4. 3 9 mm o 1 ) § 3 5 %?i^^^g 
(15ml)fc:M^U M«:^ h U -^AtIc^M ( 3 9 4mg, 5. 7 

Ommol/4. 5ml) ^5^d»(tT?^Tbfeo 0ViCX3 O^mmnLtz'^ 

s ^^>«0m^*^l^;?.^ ^v^Ti^iagt-rii^^ di) STkmrnj^mm (i 7. o 

Og, 70. 2mmol/15 5ml) <&10^7tP{tT?^Tbfcc, CCl^lTS^ 
^^ifbm MiiK^g^^b<«#W:&3{>$^,^^b^ (I) (5 6 5mg, 3. 9 
5mmol) ^m^tzo MUlZX 2 O^mmWbtz^. ^dD3}x;1/A (2 0 0m 
1x2) kiTlAmU •^^l>^:^m^m^m:^hV^Aizx^TM^)'^\:ihtz 
m{i:^DDj^;i.A (150mlx3) ICTt^UiUfco ^t)-&fcW^S«ipfE^ 

:^^U'>A^cT^^iu M^Mffrs^u n^ntzm^mm 

?^S^U:^'y;i/^j7D x'hy^7^-fc{tU ^J'nD4^;i/A : p<i$7y-;i/= 1 0 : 1 
0^mBI5**e>i^fB'fb^2 9 7mg (2 1%) ^M^I^5fe^:bT^§fco 
^H-NMR (400MHz, CDCI3) ^ 1 ■ 36-1. 47 (IH, m 
) , 1. 40 (3H, t, J = 7. IHz) , 1. 5 3- 1. 6 3 (IH, m) 
, 2. 51 (3H, t, J = 2. 4Hz) , 3. 8 5-3. 9 0 (IH, m) , 
4. 39 (2H, q, J = 7. 2Hz), 4. 77-4. 96 (IH, m), 6 
. 58 (IH, d, J = ll. 5Hz), 8. 52 (IH, d, J = 3. 2Hz 
) . 
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MS (m/z) : 3 2 4 [ (M+H) +] . 

7-7;i/;tD-l- [2- (S) -yMxi-\- (R) -^/^J^ nrn tf;i/] 
-5-t: KD:3pi/-8-^^;i/- 1, Kd- 4 -::t=3pv^y U >- 3 - 

:^;i/5j^>^3i5^;i/x:;i5^;i/ (3 2 5mg, 1. 0 0 5mmo 1) ^ (3ml 

) ^i^x^W^ (1. 5ml) c?)?i-&ti<^i2O'C0;^>r;i/M:;^±'r2^^ial^ 

M^bfco 7jc (3 0ml) ^iDxTzIc^^^. ^bfe?I^M*65iU 7jc. 5%:n^ 
2 6 7mg (9 0%) ^^tfco 

^H-NMR (4 0 0MHz, CDCI3) 6 \ 1. 4 0-1. 7 5 (2H, m 

), 2. 58 (3H, t, J = 2. 5Hz), 3. 99-4. 04 (IH, m) 

, 4. 80-5. 05 (IH, m), 6. 70 (IH, d, J=ll. 3Hz) 

, 8. 76 (IH, d, J = 3. 2Hz) , 13. 17 (0. 7.H, d, J=l 

. OHz) , 13. 34(0. 7H, br s) . 

itl;^: 2 0 9 -2 1 3°C. 

ibi^^ft: [a] d''-' = -1 11. 6° 

im^mm.'. Ci4HiiF2N04J:b"r 

mmm. :C 56.95%;H 3. 76%;N 4.74% 
%WM. :C 56. 90%;H 3. 74%;N 4.68% 
MS (m/z) : 2 9 6 [ (M+H) +] . 

%Mm 1 7 : 7- rs- (R) - (1 -7^$ y->^7D-rphr;i/) h°D')^^v-l 

-1 - r2- (s^ --yMu-A - (R) -^yf7U'ruv)\J^ -r- 

h Kp:^->-8-^^;i/-1 . 4— Kn- 4-:d-jr^vjf^y i)v-3— ;F7;i/^ 

7-7;i/;rD-i- [2- (S) -7;i/:tD-l- (R) -S/^ nrn t:;i/] 
-5-b KD^i^-8-^5^;i/-l. 4-i;h Ko- 4 -:t*Vdpy U >- 3 - 
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±j\^:r^>m (2 o^g, 0.6 9 4mmo 1) , 3 - - [ 1 - (m~m. 

i^h:^^:^?;!/^^!^^^) S^iJ^Drotr;!/] l^n Ui^:^n 1 4mg, 1. 3 
8 8mmol) , N-p< (0. 243ml, 1. 388mmol 

) ^x-c^i^^^j\y:^j],:i-.^t^}i (1. 5ml) (Dm^^mmm^r. sovo 

5 0ml) *Jctt>*l 0%^x>^^rt (30ml) ic^lBU WM^^H^ 
s 7Jc^:{p^^5>^c^DP7^^;^A (3 0ml) {CTttrntfeo ^to^feWTO^M 

- (R) - [1- imBmyV^iy:fyJvrs-)]/T^y) S/^nrnt:;!/] tfnU 
i^>-l-^;i/} -1- [2- (S) -yju:tu-l- (R) -s^^nrn t:;i/ 
] -5-t h-D^^-8-p<^;i/-l, 4-s;t h'D-4-3i-:3|rV^yU>-3 

±l3s 7- {3- (R) - [1- (^Ha:/h^^^*;i/4?:::;i/T^y) i/^D 
yV2K)l} iluVi^y- 1-^)1} -1- [2- (S) -7;i/:tD-l- (R) 
-i/^nrntf;!/] - 5 -t h-D:^>>- 8 1 , 4-i;tKD-4-:t 
^V^^y U>-3-*;i/j}f>^ffi^^i^^, ^^tTs mim (2 0ml) 
U ^Mfc:T2 0i9-^«m ^^SD-^t^bT^DD3J^;l/A (2 0ml x 5 

pH>lli:U MVNTa^^i5J;rJ^lM^:^^^Sa^TpH=7. 5-7. 8 
fc^Mbfco f#6tLfe7jcM**?>^DD5^;i/A (lOOml)^ :J7dd!In;1/A : 
^y-;i/=9 : 1 (100mlx2) ^XV^^vu-t.jVA : y-))/ : 7K=7 

: 3 : i(Drm (10 0ml) fcTtttBu ibt>^tc^mm^m^mm± V ^) ^ 
AJ^iT^^bfeo ^i^^JS^m ^ig^MflE?§*u a«g^ru7i77^^:/^ 
DTh^/^7>f- (^DD7j^;l/A :^^y-;i/:7K=7 : 3 : KDymizxmm 

119mg (4 3%) ^Mfe3i&5^i:bTI#feo 

'H-NMR (400MHz, 0. Imo l/lNaOD/DgO) 6:0.4 
5-0. 55 (4H, m), 1. 05-1. 20(1 H, m), 1. 45-1. 
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70 (2H, m)^l. 9 0-2. 0 0 ( 1 H, m) , ^0 5-2. 2 0 (1 
H, m) , 2. 1W(3H, s), 3. 05-3. 20 TTO, m) , 3. 2 5 

-3. 35 (IH, m), 3. 40-3. 50 (IH, m), 3. 90-3. 9 

5 (IH, m) , 4. 90-5. 10 (IH, m) , 6. 16 ( 1 H, s) , 8 

. 3 3 (IH, d, J = 3. 4Hz) . 

H;^ : 2 0 3-2 0 e-C. 

itm^m: [a] / = • ^ = -2 74. 4° . 

7um^0-*lf^i: C21H24FN3O4 • 1. 5H20i:bT 

mmm :C SS. 87%;H 6. 35%;N 9.81% 
:C 59.23%;H 6. 20%;N 9.48% 
MS (m/z) : 40 2 [ (M + H) +] . 

1 8 : 7- rs- (R) - ( 1 -7$ J^^^uzru\f))y) hp»)^^v-i 
-4)11 -8-->yy-1 - [2- (Fi) -•y) vitn-^- CR) -.y^arp 
br; Vl -1, 4-$^t:KP-4-:^:^V:^y t)>-3--fa;i.dfvi!8& 

8-i^TJ~7-yMti-l- [2- (S) -yMo-l- (R) -$/^ 
prpt;;i/] -1, 4-i^t KP-4-;t=^V=JpyU>-3-;b;U4t>^x5^;i/ 
xX7^;i/ (2 5 Omg, 0.7 8 5mmo 1) s 3- (R) - [1- (^HJg^y 
i^^prpif;!/] ifp i;s^> (2 6 7mg, 1. 18 
mmo 1) . 1, 4-e^7'ifte/^P [2. 2. 2] (1 3 2mg, 1 

. 1 8mm o 1) :feJ:r;fi^p<^;l/;^;l/:}^:^^/K (1 3ml) (Dm^^mmmm 

Ts Muizx2mrsmnvtzo mm^^^Wis a^^^DP^;i/A (3 0mi) 
^^v^io%^:nym7mm (2 0mi) tc^sBu ^mm^-^^mLtzo m^n 

tco mm^^urmim (4mi) . mm (4mi) izmmh. 1 1 o°c0;t 
-()^^'i:^±\zxi2mmimmnhtzo mm^^^m. mmm (2mi) ^^^u^ 

:dc (2 0ml) ^^in^^Mn- h t:^LT^np;^;i/A (5 0ml) tt^Sfe^t 
tzo ^5fe?#^©7jcMt:l Omo l/lTk^'fb:^ h U •>A7jc^?g^Jnx.TpH> 1 2 
i:U ^np*;i/A (5 0ml) T'25fe#U flv^TmJ^^45J;t;? IM^m^^^JP 
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*;i/A:^^y~©io : 1 (5 0ml X 3) izxmim^ ^t>^tz^mm^ 

tzn^mi^^^^ >^-)]ylCXm^^^U Mffi^^^bT^IB-fb^l 2 4mg (4 

0%) ^n^m^bhxmtco 

^H-NMR (400 MHz, DMS0-d6) 6:0. 48-0. 51 (4H 
,m), 1. 66-1. 90 (3H, m), 1. 99-2. 03 (IH, m), 
2. 03-2. 09 (IH, m), 3. 57-3. 70 (3H, m), 3. 79 
-3. 83 (IH, m), 4. 03-4. 08 (IH, m), 5. 18-5. 3 
5 (IH, m), 7. 14 (IH, d, J = 9. 3Hz), 8. 16 (IH, d 
, J = 9. 3Hz) , 8. 61 (IH, d, J = 3. 9Hz) . 
Hi^: 1 3 8-1 4 0»C. 

mytm: Ca] d^^-^^+i 9. i6° . 

jD^t^^ffi : C21H21FN4O3 • 1 . 25H20hbT 

mmm :C 6O. 21%;H 5. 65%;N 13.07% 
mmm :C 60. 42%;H 5.62%;N 12.72% 

MS (m/z) : 3 9 7 [ (M + H) . 

mmm 1 9 : 7- r3- (r) - (1 -7$ y->^7D^^;M h-DD^^v-i- 

-1 - r2- fS) -yJh±n-^- (V ) --v>^Drnif;i,1 

7-7;i/:tP-l- [2- (S) -yjv:tt2-l- (R) -S/^j^nrntf;!/] 
-8-^ 4-t^\i\iU~4-:t^V^yVy-3-ti)ir^>m (2 

9 Omg, 0. 9 8mmo I) . 3- (R) - [1- (^HM:/ h^S>:5!j;i/5j^::i 
2/^Dy^;i/] l^DUi^> (2 8 3mg, 1. 18mmol). hU 
x^;i/T^> (0. 40 9ml, 2. 9 4mmo 1) :^lV^P^^jVy(.jV7iK^t/ 
K (5ml) 0S^^T;i/n>MmTs 8 0V(D:t-()W%7,±iZXl 1 2^P^ 

ipM^liUfco ^^>^^^DP/i^;^A (5 0ml) ^Jinio%^ 

:^>m2kmm oomi) iz^mu ^mm^^mm. zti^mi:km. (so 
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^dd:^;1/A : pi^y-;i/=2 0 : lommtpi^l - {3- (R) - [1- ( 

- [2- (S) (R) -8-7<h^i/-l 

±f3s 7- {3- (R) - [1- {mE.^yV^i^^Jl:r^-JVT^y) l^^U 
1::dU$^>-1— f;i/} -1- [2- (S) -7;i/;rD-l- (R) - 

-:^j;i/:^-C>M^J^t)^^^tTm:i^^ (5ml) tc^^bs 7K7X?&T{;:T 5 
' M#^s ^?So-hli^b-C^pn3ix;i/A (lOmlxSil) {CT^Jfc^bfco 

s ilV>T?i4i^:feJ:t>-l^^J^^<^AP^TpH = 7. 4 {Ili^bfco I#^tl^c7jc 

mfs^^^xluit-)^,K (loomixs) icTfftttiu ^t>'±fzMmm^mjmL 
±y^)tfh\iLxmk\.ti. ■mm-^-b:^.. mk-^w&^^\.. mmmm.^^ 

^'^-'^^^■^•^■eSM^U ME^i^UT^lB^b-^tlS 9mg (2 4%) ^Mfeii^ 

^H-NMR (4 0 0MHz, de-DMSO) 5:1. 30-1. 45 (IH 
, m) , 1. 4 5- 1. 6 0 (IH, m) , 1. 6 0-1. 7 0 (IH, m) , 
1. 70-2. 50 (8H, m), 3. 30-3. 40 (IH, m), 3. 40 
-3. 50 (IH, m), 3. 50 (3H, s), 3. 56-3. 60 (2H, 
m), 4. 03-4. 09 (IH, m), 5. 00-5. 22 (IH, m), 7 
. 09 (IH, d, J = 9. IHz), 7. 92 (IH, d, J = 9. IHz) 
, 8. 57 (IH, d, J = 3. 4Hz) . 
ill^: 17 4''C. 

TC^^^fg : C22H26FN3O4 • 0. 25H20^bT 

SiiM :C 62. 92%;H 6. 36%;N 10.01% 
:C 63. 20%;H 6. 22%;N 10.10% 
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MS (m/z) : 4 1 6 [ (M+H) +] . 



V-{vyxiY.)\/TXy (5 6. 0ml, 3 9 5mmol) ^^^Tk^^h^tHD 
77> (4 0 0ml) \z.mm^. ^^#fflMT. -1 S-CJ^lTm^bfeo 
n-y5^;i/U5=-'>A0^:3p-t}->^?^ (1. 5 2M, 260ml, 395mmol) 

6-s;7;i/:tD^>V^- hU;i, (2 5. 0 g, 1 8 0 mmo 1) ^^zKt^ h ^ fc 

HD7^> (10 0ml) \i:.^m\^fdmm:\mf^Mi[xm^\.fz.o mm'^ 

> M^v^g^-TS-Cfci-rmp^M^U c:®SiiB^Sfc:^jibfe-^'fbj^m*3 0 

?ai;:Tl 2^r^M#tfeo tK^Ts SJi&?gtclmol/im^lOOml^^jO^ 
, i;:n^;i/x~7^;i/ (5 0 0mlx2) {CTttmUfco ^fc>-&fe^a^^tSjpn:^ 
^ (5 0 0ml) {::T^^fe#^s ^zfcSS^:^ h U AfciT^i^bfeo 551^^ 5 
^^Mm?i«!lb-c^feT^;i/7r::^iK®:^i3'fb-^2 9. 7g (9 0%) 
o f^s *fifciWf*^(±)fiM-&-rt:i>:0SjiSfc:^fflbfeo 

^H-NMR (4 0 0MHz, CDC 1 3) (5 : 7. 10 (IH, m) , 8. 3 
2 (IH, m) . 

-1 - (R) — >-^P7"Pl^;Vl -1 . 4--V>- KD-4-:;h»Vdt^y 1)^-3 

A-Vy}\^:tu>^Mmm{2^. 6 g, 1 6 2mmo 1) 
^!libfeh;i/:n> (2 5 0ml) Jl^llU N, N-i;^f-;i/3^;i/AT^ K^M 
mmmm.. ^Mtt^r. ^:^-;i/^nUh* (17. 7ml, 243mmol) 

^mnm.\z.WWm\.. ^gtlt: h;i/:c> (10 0ml) ^iox.s ^e>JcMffi?i 

(2 0 0ml) fc^^U CiCD^?S§hiJa:^;i/T^> (30ml) 
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S-i^;<f-)]yT^^^OU-h (2 4. 3g, ITOmmol) ^M7jC7^h^ 

bh'D7^> (i#)mi) mmLtcm^iz. yi^^mwm mrLtzo mrm 

cm^&ilTKT^h^t 1<D7^> (3 0 0ml) izmmU 2 - (S) 
D-l-(R) —>^uyn\^)VT^>-A^hJl:J^>7>M>m^{2S. 2 
g, 1 14mmol) <^ip;ts -1 S'CtTMI^Tx h > (2 3m 

1,16 5mmo 1) h^h Kd7^> (SOml) izmMhtz^WL^ 

tzo Sii&ISl^zK (3 0 0ml) ^m^. MflE«jSlbT7^h^t h'n77>S@5fe 
^^fc:7jc (3 0 0ml) ^iu^. @^m:n^;i/ (4 0 0mlx3) (CTJftmu 

ys:o ^tD^tz^mm^mi^i^K ( 5 o o m d {:ixm^'^. MTmrni- vv^ 

Zfi^^mvtzl, A-i^-^^^y (4 0 0ml) t^^U ^X^^^^Ts 6 
^%mmmihi-V^)t>h (4. 3 5g) ^^^^tiip;?.. 
fc:t m^S^Lfco SJ!&M§J^l/3MSt?M£EMi^^s 0. 5mo 

1/lJi^ (5 0ml) \ii%^\z.m^1to *fmtfc@#:<&5mu TkiJiS^^ ^I>fi 

/V-;i.t:TSig^^ii^. MiE^^ibT^efel^^C^fB'fb^lO. 6g ( 
4 9%) tfifco 

il;^: 1 7 2- 1 7 7°C (^^) . 

^H-NMR (40 0MHz. CDCI3) a: 1. 2 3- 1. 3 0 (IH, m 
), 1. 41 (3H, t, J = 7. IH2), 1. 61-1. 99 (IH, m) 
, 4. 00 (IH, m) , 4. 40 (2H, q, J = 7. IHz) , 5.10 ( 
IH, dm, J = 6 3. 5Hz) , 7. 3 1 (IH, m) , 8. 5 2 (IH, d 
, J = 2. 6Hz) , 8. 77 (IH, m) . 
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m^^<DUIcm(DitmthX. I/>}?7dJp1?-S/> (LVFX). i/ruyu 
=3p-9-i/> (CPFX) . :fec^:?JfPCT/JP 9 6/0 0 2 0 8-^^3HBig^tLTV^ 

57- [3- (R) - (i-T^y^>^DrDif;v) t:DUi^>- - 
6-7;i/:tD-i- [2- (S) -yMu-1- (R) -i/ifuyv\^}\/-\ - 

1) (ouicm.^m'^xw^-to 
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iiiis2353iiiiii iiiiiiiisss^sis 

» VB VD vn 

iillil.lgllllll |iii55S5i2i3sis 

Mvil VII VII VD ^ 

liiiiiiiiiiiiii iiiiiiiiiiiiiii 

"^VDVDVII VII VD •^VBVBVll VIIVIIVIIVU • VD 

iiiiissisiiiiii iiiiissisiiiiii 

VB VD *KVII VD VD VH 

iiiiiiiiiiiiiii iiiii..isiiiiii 

"^VH VII VIIVHVII VII *I?VD VII VO VB 



iiiiiiijiM isiliil ills! 

iiiiii aiiiiiiii 



CO CO CO CO CO 0 



mm] 21 

{b^tl^5<kt^*PCT/JP 9 6/0 0 2 0 8^^ZfB«^nTV^^7- [3- (R 

) - (l-T^ye/^D7°Dt!;i/) t:Di;s^>-i->f;i/] -6-yjvitu-i 
- [2- (S) -yMu-1- (R) -5/^DrDtf;i/] -8-^^;i/-i, 
KP-4-;^-dpV:3ry ';>-3-:;f3;V:^-:>^ (^fis^l) 0 . Imo 
l/lNaOH/^S:^^7j<T-^li. #^b7to 3>ho-;^i:bT^ 0. Im 

(cyclophosphamides CP) ^^m^Wkxmm. ^W.Ltzm 

o =§-^^^1 Oml/kgs 0. 2ml/min(Dm^mmx^^mmm-^Ltzo 

^^2 4mm\zM^ni^^^mmm^mms m^m^^^imu r^^jiTtu 
>i^X'm^Ltzo m^m^x-mi^i^tzi:) i o o omo^m'&mMm^mmu 

Ztil:iMLXs PCT/JP 9 6/0 0 2 0 8^^CI3«^^lTV^^J:bM'fb^tl 
7- [3- (R) - U-TK>^i^^tira\^JV) IfDUi^V- -6 
-yMu-1- [2- (S) -:7;i/:tn-l- (R) -i/^nrntf;!/] -8 

) Xl±s 5 0s 1 0 0mg/kg©^S-^g^t:j3V^Ts :3 > h D-;i'fc:ibicbT 
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Cti^g>^mA^s PCTXJP9 6/0 0 2 0 S-^f^m^iiXl^^tmih 

^^1- C3-W) - (l-T^y>>^^DrDif;v) W';s;>-i-'r;i/] 

-1- [2- (S) -7Mii-\- (R) -e/^nrnt:;!;] -8-^f-;i/- 
1 , 4 - t K D - 4 -::t=^ v^y U >- 3 -ft }\/-^^ym<D % vm^i^MU 

^mWrn^Jy^T^m^^Xs ^^-k'pv V (Crj-.CD IGS;||; 02^^^- 
• U/N--) fc:2 Omg/kgOMST-MPfe-^bfeo 

(lS¥4E-e^6S¥) M^J^-^^s 0. 2 5, 0. 5, 1, 2 
, 4, *feJ±6^^^li:c-7^;i.^i!>T-(?SfejfilMjS:U i&^gs JITs IPs HqUV^W 
-^mihtzo mmmm^^m>t^^m OOOOrpmxl StS-^ 4'C) 
ifiiri^^^R^bfeo ^^{±3~5ml©0. 1 mo 1/1 U>^i^ffiit (pH7. 
0) <&APx.f^mt:*^i^:^-1'XU ^O^iJt^±?i ( 3 0 0 0 r pmx 1 5^. 4 

A^e.2 4^^0Sm^^^^TT-^g®^T^J:i:*>fc:. ^$J^;i^-e'ir—:;i^5^j^ 1 5 
ml©0. lmol/lU>^ffiM (pH7. 0) xm^\ ^-v\H\znm\. 

^^^bT^fi® 1 mo l/lim^i- h A7jcMr«T*in7k^^bfc^{c 0 . 
5 mo \/lMmx^m\^tz^(D\:i-z>\i\x%mMM^-^m§.\^tzo 
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) i^i%(DW}^X'imhxm:^mmmtLtco zn^nmi^^-uizi omi-r 
mhx^ikWu^n^tzmivxmismmmmh. ia±Rg^cA-4 o o 

mm^mm (Ug/ml) {COV>TJ±s •t^'EP^-h±m(D^m (us/ml 

) ^mmmm is) mmLtzv>mmm^m (mi) ^%ti:i)iky<D^X'M!g) 

tZo 

mmmm (%) ^::ov^Ty:. (/zg) s (ttzitm\.m) m ( 

ml) s ^ (Sfe{±^5fci>r^) 4^mg (>ag/ml) i:{:iWT0^T'^«)feo 

[M^t^^m^] = 1 0 0 X ( immi X c^i+r^iig] ) / 
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CD O CO 



T- CO 



f I 

1 ^ 2 



-"I- CO CM 

«> O O ^ ^ ^ 

ZZ lo CO . _ ^ 

^ T- CO 



m « ii 



O Ci 



m M 



O ^ 

3§l 



[51 1^ 
•B- «5 



^WlfclBffiOft^ PCT/JP9 6/0 0 2 0 8K:|3®Oft^ 



l^Mtl:^c^fi;»;b?&#U il^fcp^^s^U^i&i^ltfei/KC^^a (MRS A) s 

u >ift4fl$i^^^M (PRSP) . i^^w^yn-T^ ^^>m&mmn (vre) 
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x^A.x%x<, ^^tccD^tji. m^^mvx\,^x%^\,^^mm,ii>^6 

{is ^^iU lt>ib6 (DTJi^ 1/ >Si: 7 X 7 :c 
s 7^S^ 'Ji?^;b^s 5-T;i/^;i/-2-:t^V-l, 3-i;:t^V-;i/-4— r 
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Alt. M^Ji^*fe{i^ (II) 



j\^&^xxj^^-j]^s,}mti^^^^mf?^mitn^iiii±<DmizX':>xn^^tix\^-^ 
^-m\jvx%^<. zo^oicLxBm^ntzMit. mmmi". mmm"?. % 

2.^(1) (Dih-^ifi. ^-(om\^^if>^i^^^^X'ib^m^mi}zwm 




II 
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5. ^ (I) t43{t§R''>&S7k*i^^T-fe§Bl^]gl*^^4©V^-rtl*>-^«C 

6. ^ (I) ^3i5{tSR**S7X^j^^X'$>^ffl^Jil}^p650l^■rn^-JSiC 

7. ^(1) IZ^lf^Aifi^ (II) T-^^tl^^^:^jiT-fe^m^JMl]iPe, 

8. ^(11) fciJitSX'ijS^ 5^7;i/:tD7« h:3t-i/^ 

9. ^ (II) t::fe{tSX^ASp<h^i/«*fei±p<^;i.iiTfeSBi^]g7t:ia 

10. ^ (I) lc::}3{tSR^*5ctyfR''*S7X^ii^-ffeSs»^J@l5b>^)9(DV^-r 

11. ^(1) t::i5^t§R''i5J;ra«0V^•ftlA*-7^*$7k^ii^T•^^3^ ffe;^ 

12. ^(1) fc:i5(tSR^*5J:M«©v^1'tiA»-;&AS7k^M^fafebs 
»^:^lA^e>9 0V^-rnA*-:^fc:iB^0{b'a^s ^o^. i3J;tjf^tif)07lcjBii^ 

13. R^fc::}biJ-?,^ mmm^:^Lr\,^X%X\,^mmm3ifi^ 6(Dm^T)l^ 
;i/^*s/\Dyy i/^n7°Dt!;i/ST-feSM^]gl>J)»f, 1 2 0V^-r^xA»-]Ifc:i3« 
©-fb-^^s ^©j^, :feJ;t;f^ti^©7lc|Pt»o 

14. AD>i7'y^>iJ7D7'Dl^;i/S>&Sx 1, 2-i/X-2-/\u^j^y^uy'u 
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16. ^\u^^i^^}^yti\fjmifi. (1R,2S) -2-;\u^^i^'^ur 

18. 7- [3~ (R) - (l-r^>'$/^^D7'Dt!;i/) trDUi?>-i--r 
-1- [2- (S) -:7;i/:tD-l- (r) -i/^nrni^;!/] -1,4- 

19. 7- [3- (R) - (i-T^yi>'^DrDtf;v) tfDUs;>-i-^ 

-1- [2- (S) -7;i/;tD-l- (R) -t/^xirx2\^)]y-\ -i, 4- 
i;tKD-4-:t:¥V:^y U>-3-*;i/7if>^, ^0^, *5J:tj^^ti^07jcfD 

20. 7- [3- (R) - {l-T^^t/^uyx2\^)],) lfDUS;>-l-^ 

-1- [2- (s) -7;i/^D-i- (R) -iy^uru\fj],2 -8-^>p 

P-1, 4-i^hh'D-4-;^-:3FV^y»J>-3-*;i/j}f>^, ^OJ^, :fej;tjf 

2 1. 7- [3- (R) - (l-7'^y>>^j7DrDt!;i/) us;>- i —f 
-1- [2- (S) -7;i/:tD-i- (R) -e/^^DT-Dtr;!/] -8-y)i 
:tD-l, 4-$;bKD-4-:t:^V:3pyU>-3-*;i/7t^>^, ^cdJ^, jSJ; 

22. 7- [3- (R) - {l-T^^i/^t2yu\^)l) t:DUi^>-l->f 
-1- [2- (S) ~y)V:tu-l - (R) -i/e^nrnt^;!/] -S-i^y 

23. 7- [3- (R) - (l-T^>f->^uyuK)V) I^DU5^>-1-^ 
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-1- [2- (S) -yMu-i- (R) -s/^DrDt:;b] -i, 4- 

2 4. 7- [3- (R) - [1- ^>^DrDt:;i/] ifnus; 

^-l—f;!/] -1- [2 - (S) -7;i/;^n-i- (r) -^^^ornt:;!/] 
-1, h*D-8-p< h:3pi/-4-;4-:^PV^>' U>-3-:jEj;i/;}t>^^ ^ 

2 5. 7- [3- (R) - (i-T^>'j/^prDh:;i/) t:D'j>:;>-i-^ 
-1- [2- (S) - (R) -$/^DrDtf;i/] -i, 4- 

i^t KD-8-^^;i/-4-;r^V:^y U>-3-3!3;P^>^, ^©j^, :j5J;t>* 

2 6. 7- [3- (R) - [1- {}f.^)VT^J) i/^nruKjl2 trnUS^ 
y-l—f;!/] -1- [2- (S) -7;i/:tD-i- (r) -i/^^nrnt:;!/] 
-1, pD-8-^^;i/-4-;^^V:^y U>-3-*;i/;i^>^. ^cd 

2 7. 7- [3- (R) - [1- (x^^l/T^y) i/^Drnt!;i/] t!DUi; 
>-l-^;i/] -1- [2- (S) -yMu-\ - (R) -i/tj7nrDt:;i/] 
-1, h*D-^8--^^;i/-4-5^^v^y';>-3-:i57;i/5}?>^. ^0 

28. 5-7-^^-7- [3- (R) - {l-TK J t/^uyti\l)]y) tfnU 

vy- !--{))/'] -1- [2 - (S) -yMX2-i - (R) -i/i^nrntf;!/ 
] -1, 4-$;bKD-8-7;i/:tD-4-:t^V:^>"J>-3-:;b;i/:^>Ms 

29. 5-7'^y-7- [3- (R) - {\-T^ J ^y^urxi\^)]/) tDU 

-1- [2- (S) -yMu-l- (R) -i/^^n7"Plf;i/ 
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